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Crooke’s Tube adds testimony to the $ in the 
Flat Turret Lathe. It is the coming type of many- 
facturing lathe. It cuts the cost without cuttin 
the worker. It combines the convenience o 
ar lathe with speed and accuracy of a special 
tool. Special tools seldom required. 
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A Multiple Spindle Lathe. 

We illustrate herewith a lathe designed 
and built especially for manufacturing 
operations where many duplicate pieces 
are to be turned. 

As will be perceived, the lathe has three 
spindles which are geared together so as 
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for automatically opening the nut at any 
predetermined point. 

By means of such a lathe, it is evident 
that three similar cuts on as many differ 
ent pieces of work can be taken simul 
taneously. 


The lathe was designed and is made by 
Wagner & Andreas, Leipsic, 


Germany. 
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MULTIPLE SPIN 


be driven by a single pulley, and the 
spindles are placed, not vertically one 
above the other, as might be inferred from 
the engraving, but on a diagonal ascend- 
ing line, the inclination of which is proba- 
bly about 45 degrees. 
are all in one head-stock, the tail spindles 
in one foot-stock, and the tool rests are 


The live spindles 


all upon one block, which is moved in and 
out by cross-feed screw, in the usual 
manner. 

In addition to this, there is an ad- 
ditional slide below, which is used for 
turning tapers, or other forms not cylin- 
drical; this slide being operated by a 
guide bar fixed a revoluble bar sup 
ported on trunnions, as shown, so that any 
one of four guide bars may be brought 
into position at will. The weight shown 
keeps the guide roller against the bar, and 
the guide roller is adjustable, or rather, 
the lower slide is adjustable, by turning 
the screw shown at the left of the car 
riage. 

The mechanism shown on the apron is 
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Water-Hammer in a Steam Pipe—The 
Cause and Its Cure. 


BY WM. J. WILLIAMS. 
The account given in your issue of Jan- 
uary 2, 1896, of a series of experiments 


conducted by German engineers, with 


ne 
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a steam boiler to a steam engine; it had 
been in use at least five years, and until 
the fateful morning had never misbehaved 
itself, so far as known. I was sitting be 
side a fellow workman, waiting the start 
ing up of the engine, which was the signal 
for the hands to begin the day’s work 
Happening to be looking towards the en 
gine, I saw the engineer place his hands 
on the stop valve to start the engine, and 
instantly there was a sound of a terrible 
blow given in the neighborhood of the 
engine. I made the remark that it would 
not stand another blow like that; the words 
were scarcely uttered when it did receive 
another blow, followed by a crash and a 


roar of escaping steam Fortunately, 
the engineer was not injured in the least, 
but was pretty well frightened, as were 
others in that immediate neighborhood 
After the steam and excitement hadcleared 
away, it was found that a portion of the 
stop valve body (iron), opposite the valve 
and stem, had a hole in it perhaps 3 inches 
in diameter The missing piece was 
found, and also the place where it had 
struck the boiler setting. It might be said 
that it was knocked out in a workman 
like manner; a clean, round hole was the 
result of the blow; the balance of the 
valve’s body, valve, pipe and fittings were 
intact. 

Not a great while after this occurred, | 
became the engineer, and matters went 
along quite smoothly for some time. I 
had the other man’s experience to draw 
on, and might be said to be looking for 
— 4 : 
a bes 
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Broken Valve 


| Boiler 
+eSt-— 


Bleeder 


Fig. 1 


WATER-HAMMER CURED 


water in steam pipes, and also the reading 
from time to time of ruptured steam pipes 
that were known or believed to contain 
water, recall incident of which I was 
an eye-witness several years ago. A 3- 
inch wrought-iron pipe was used to pipe 


|eH Boiler | 
¥ 
Bleeder — 
Ame , F 
Fig. 2 fais 
something Finally, on opening the 


bleeder to let out the condensation, one 
morning, preparatory to raising steam to 
working pressure, which was 45 pounds 
(the safety valves were loaded to this pres 


sure only), there was a hammering in the 
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pipe which passed off without doing any 
damage. A few mornings afterwards, on 
opening the bleeder, as usual, the music 
commenced again; it knocked the rust out 
of the fittings and joints, and blow after 
blow closed the bleeder in- 
stantly, but it did not cause the hammer- 
I opened it again, and 


followed. I 


ing to be any less. 
left for a convenient and safe place, if 
anything did occur, not deeming it prudent 
After 
running up against that thing twice, | 


to remain and experiment with it. 
came to the conclusion that it was time 
for me to begin to do some talking where 
it would do the most good. On the day ot 
my second experience | told the proprietor 
what had him to 
step up on a step-ladder and see how the 


occurred, and invited 
steam pipe was connected to the boiler 
dome (the person who was responsible 
for the piping was present). He did as 
invited, and instantly after he looked at 


it he turned towards the man and said: 
“Why, how in the world did you do a 
thing like that?” and turning to me he 
said: “To-morrow morning we will change 
that, so get ready for it.” The “thing 
like that” was as Fig 1; after the altera- 
tion it was like Fig. 2, and water-hammer 
was never heard in that steam pipe after- 
wards. 

Now, what differences there were in the 
conditions existing within the pipe when 
it did and when it did not water-hammer 
A difference 
there must have been, or it would have 
acted either good or bad always. When 
it acted badly, was the vertical portion of 


may be left to conjecture. 


the pipe full of water (condensed steam), 
and was water also spread over the whole 
or part of the lower portion, or bottom 
of the upper horizontal section of pipe? 
If such was the case, it could not drain 
back into the boiler the way the pipe was 
arranged. Assuming such to be the case, 
the moment the bleeder in the pipe was 
opened, some of the water passed out, 
and at the same instant the steam in the 
boiler began to expand, springing into 
life, as it were, and being in contact with 
the the 
pipe referred to; 


horizontal 
the 
dashed the water in this portion of the pipe 


and above water in 


section of steam 
irom one end of it to the other, seeking 
a place of release, and on the morning of 
the broken valve body it found it there. 
\t other times, when there was no mani- 
the 
water, 


section 
the 


bleeder was opened the water was simply 


festation of trouble, vertical 


only contained and when 
pushed out by the incoming steam from 
the boiler, and it passed quietly out. 

L think 
nore properly called “steam hammer in 
than 
after all, steam is the prime agent of such 


those manifestations could be 


steam pipes,” “water-hammer;”’ for, 
destructive effects as are sometimes wit- 
It is, so to say, the handle of the 
hammer and the force; the water the head 


nessed. 


of the hammer; a combination which is 
not easily resisted. 


Faulty piping is the chief cause of all 
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such disasters. To pipe one boiler to a 
steam engine, or some objective point, 
should be simple enough; but to pipe two 
or more is quite a different problem. As 
shown, it is not necessary to have even 
ordinary working pressures to produce 
destructive effects when conditions are 
right for it. 
Philadelphia, Pa. 


Making Large Brass Castings. 


BY C. VICKERS. 

| have noticed that in brass foundries 
where the usual run of work is light, 
more or less trouble is experienced when 
A de- 
scription of a successful method of run 


ever a heavy piece is to be cast. 


ning such pieces may be of interest to 
some: 

Let us take, for example, a brass bear- 
ing weighing anywhere from 100 to 200 
pounds. Such a casting can be cast from 
one pot, if the furnaces are large enough. 
In case the furnaces will not take a pot 
of this size, two or more smaller pots of 
metal can be melted and poured into a 
large pot, previously made red hot. The 
can then be suit and 
poured. It is a good idea for such foun- 
dries to keep a “hundred” pot, with shank 
to fit, on hand for such occasions. Of 
course, where there is an iron foundry in 
connection with the plant, a ladle of suit- 
can be But 


—— =, 


| 


y, 


metal cooled to 


able size borrowed. where 
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Fig. 1 
BRASS CASTINGS. 


GATING 


this is not the case, the pot is best, as the 
average brass foundry possesses no facili- 
ties for lining and drying a ladle. 

A few words also, in regard to the sand. 
The fine grades of brass sand are much 
too close for castings of this size, the work 
being sure to scab. I have, however, 
used No. 1 Albany with good results, but 
should recommend a coarser grade if it 
can be procured. 

Bearing brasses are usually cast with 
the bearing down. The pattern having 
been put on the face board with bearing 
down, the cope is placed over and the run- 
ner sprues placed in position (these should 
be equal to height of cope), and the ram- 
ming proceeded with. In ramming, see 
that the sand is packed firmly around 
the sides of the pattern, so that no swell- 
ings can occur. Over the top, however, 
ram considerably lighter, as no amount of 
venting can be relied upon to fetch your 
casting up if it is rammed too hard over 
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the back. Have one or more bars in the 
cope, cut to fit the pattern, and have the 
same well clay-washed. A good idea 1s 
to well nail the sides of the cope, driving 
the nails in aslant, about 2 inches apart all 
around the inside edge of the joint. After 
rolling, and before making your joint, 
well spike the edges around the pattern, 
as too great case cannot be exercised to 
have the sand well secured, nothing being 
more annoying than to have a drop-out 
when closing. In ramming the drag, see 
that the bearing is rammed firmly and 
evenly and well vented. Roll over again, 
and finish cope by removing sprue sticks 
and opening mouth of sprue. The cope 
is now lifted off, the pattern drawn and 
gates cut. The mold, after being well 
and carefully slicked, is floured and closed 
in the usual manner. 

Experience has shown me that the best 
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GATING BRASS CASTINGS. 

place in which to gate a bearing is in the 
center of one of the ends, as shown in Fig. 
1, and the best form of gate to be used is 
a square one. Of course, no molder 
would leave the edges of his gates sharp, 
the general practice being to “thumb” 
them a little. The better way, however, 
is to cut off the edges so as to make a 
fillet of from an eighth to a quarter inch 
deep, as shown by dotted lines in Fig. t. 
The gate should be well finished with the 
tools, leaving no sharp edges in the path- 
way of the metal, in the channel connect- 
ing the two sprues. Two sprues are used, 
the one next the casting being intended to 
feed it as contraction takes place, and 
from 214 to 3 inches in 
The pouring sprue should be 


should be 
diameter. 

an inch and a half in diameter, and may 
be placed either before or on either side 
of the feeder, as space will allow (see Fig. 
2), and about 3 inches distant at the joint. 
The pouring gate should be connected 
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with the feeder by a channel cut in the 
cope. 

There is nothing new about such a gate, 
as it is only the ordinary “skim” gate well 
known to all molders. The object, how- 
ever, in this case is not so much to im- 
prison any dirt and prevent it entering the 
casting, as to enable the sprue to be kept 
full in pouring, and so prevent the mold 
“drawing air,” as would be the case if 
poured from the The 
feeder is not finished flush with the top of 


direct feeder. 
cope, but is carried 3 or 4 inches higher 
by means of a wooden box or an iron ring, 
as shown at A. 

A good way to make this head is to use 
the butt end of a wooden bench rammer 
for a pattern. This leaves a head an inch 
or so larger in diameter than the feeder. 
Weight it down with a couple of pigs of 
it with a 
In pouring, have the metal cool 


copper, and cover small core 
plate. 
and rush it in, keeping the runner sprue 
full. When the mold is filled, the metal 
will be on a level with the top of flask; the 
feeder head being higher, will, of course, 
not be full. Now cover the top of the run 
ner with a handful of sand; place on this 
a flat weight, previously placed handy; 
take cover plate off feeder head, and fill 
When 


full, wait a minute or two; the head will 


up with metal, pouring ‘slowly. 


shrink down probably an inch or more; 
fill up again, dribbling it in, and your job 
is finished. The casting may now be al- 
lowed to cool, until you are sure it is no 
longer Then off 
break off the gate by striking the feeder 


red. take cope, and 
several blows with a sledge, hitting to- 
wards the casting. 

A square filleted, 
broken off when the casting is hot, will 
break in, and will leave very little 


gate, nicely and 
never 
chipping be done afterwards. I would 
also suggest that the sand be cleaned off 
the casting while hot, as this makes a nice 
workmanlike job of it. 

Boxes of 100 pounds weight may be cast 
flask, and 
Castings ranging from 400 to 600 


two in a using one feeder 
sprue. 
pounds each must be poured from each 
end, using two feeders, etc. 


Milwaukee, Wis. 


Inspectors Wanted. 


The Department of Buildings, City of 
New York, is in need of the services of 
a number of competent inspectors who 
understand the inspection of both cast 
iron and steel. The salary paid will, we 
are informed, be about $1,500, and the 


position comes under Civil Service rules. 


The Secretary of the Navy has awarded 
the contracts for gun forgings for the bat- 


tle-ships “Kearsage” and ‘“‘Kentucky” as 


follows: Bethlehem Iron Co., South Beth- 
lehem, Pa., for 13-inch forgings at 27 
cents per pound; Midvale Steel Co., 
Nicetown, Philadelphia, Pa., for 8-inch 


forgings at 28 cents per pound. 
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Bicycle Tools—XX. 





said that there were 
manufacture, but | 
five, and that the fifth is 
practiced by Pope at the Columbia Cycle 
Shops, Hartford, Conn 
Hartiord to se¢ 
there to be 
& Whitney 


Last week I four 


systems of hub now 


think there are 


I did not go to 
the Pope hub tools. |! 
that | 
Tucker” 


went wrote the 


Pratt 


sure 


cycle-hub 


2 oF 
Oo-n iV 


; Pratt 
& Whitney photographer had no photo- 


so recently and so gladly leit Phe 
graphs nearly so good as my own, which 
I left behind m« 
knew | would obtain 


Mr. Whitney told me 


in Brooklyn, because I 
Harttord. 
he did not know that 


better in 


the Pratt & Whitney Company wanted to 
say anything about cycle-hub tools. I 
told him that | had a great many photo- 


graphs of thy tools at work, 


collpany s 





Fig. 133. FRONT VIEW OF 


NEW P 


& W. HUB MACHINE 





Fig. 134 REAR VIEW Ol 


tools up to date, and to get bette picture 
of the Pratt & Whitney hub tools than | 
had able to 


many lactor 


been procure in any of the 


where | have photo 
graphed their tools at work, feeling con 
Pratt & Whitney 


photographer on the premises, and lb 


keep al 


fident, sines 


draftsmen ot 


cause there is a force of 

lucker’s floor, that I would be able to 
procure a fine lot of pictures and draw 
ings to fully illustrate the ingenious ds 


vices by which they have made their screw 


machine, originally intended to make 
heavy cuts in lines parallel to the axis of 
stock mainly, an efficient machine for the 


execution of the heavy side cuts demanded 


for the production of hubs from. solid 
stock. 
Mr. Tucker was in Chicago, that de 


lightful town of black snowfalls, which I 


PvP. & V. HUB MACHINI 
rone of them very good pictures, but that 
I could not pass the Pratt & Whitney tools 
without menti and would not do so, 
ind that, in justice to themselves, the 
company should give me the best it had 
to gi lo this Mr. Whitney replied 
that the hub t were in process ot 1m 
provement, that they just now had the 
first t] machines on Tucker's 
or, but did not know that they would 


ild another like it, and did not wish 
the “American 


what I 


o hi it illustrated in 
Machinist.” He said 
ould find in the photograph department, 


| could see 


ind what Tucker's men had in the draw- 


oom, and I could talk to Tucker's 
Phe photographer had nothing I cared 
lor Phe 


anxious to oblige me, and had no 


foreman on Tucker's job was 


very 
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information at all to contribute. The 
chief draftsman of the screw-machine tool 
and fixture department showed me a great 
lot of fine drawings and some rather start- 
ling photographs, but nothing I could 
reproduced here to advantage. Again I 
Mr. Whitney, and told him there 
was a machine just ready to ship and a 


sought 


machine making hubs, both on Tucker's 
floor, and Mr. Whitney put his 
spectacles in his mouth and gave me his 
attention, and finally, after some conver- 
sation, his permission to photograph the 


again 


new machine, and the machine at work, 
and to take a picture of Stannard’s floorful 
of big “Spencer” Hartford Machine Screw 
Company’s machines, in progress. The 
pictures of the new machine, taken Feb- 
ruary 25th, represent the latest Pratt & 
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channels in the tool members, made tight 
by a covering of sheet brass soit-soldered 
over the open side of the channel; so that 
the oil, under a pressure of perhaps 150 
pounds to the square inch, is delivered in 
a flood on the surface under operation. 
Nothing is more noticeable than the 
changes in ideas regarding lubrication, 
which have been brought about lately by 
the necessity of heavy cuts, fast feeds, and 
high speeds in metal working, entailed by 
the fierce competition for the lowest cost- 
price production. Where it was formerly 
considered quite sufficient to oil a chuck- 
ing drill anywhere, no matter if the oil 
never came within a foot of the cutting 
edge, we now see elaborate and costly and 
highly ingenious oil-forcing and conveying 
appliances in use, which deliver heavy jets 





Fig. 135. HUB MACHINE AT 


Whitney production in the way of hub 
tools; these two photos are reproduced in 
Figs. 133, front view, and 134, rear view, 
while Fig. 135 shows a Pratt & Whitney 
hub machine making hubs on Tucker's 
floor in the Pratt & Whitney shops, which 
may Pratt & 
Whitney’s ideas of hub tools, or at least 


be supposed to represent 


their present practice. 
Figs. 133, 134, front 
new machine, show a Pratt & Whitney 
screw machine with a 3-step cone for a 
good wide belt, fitted with a quick-speed 
shift, pump (rotary) which 
forces oil through an “Almond” flexible 
metallic tube into the top of the turret 


and rear of the 


and an oil 


post, whence it is led through the bodies 
of the tools themselves directly to the 
work The Pratt & 
Whitney oiling is now quite in line with 
the chucking-drill practice on ‘‘Heyer’s 
job,” where the most of the hollow spin 
dles made in the Pratt & Whitney shops 
This practice, carried to its 


surface being cut. 


are bored. 
present stage of development by Pratt & 
Whitney 


carrying oil under heavy pressure to the 


some years since, consists in 
rear of the tool body, which is bored for 
an oilway as far as the tool body is solid, 
and then when the tool begins to assume 
the cutting or chip-groove shape. con 


tinuing the oil duct in the form of two 


WORK IN 


THE P. SHOPS 


& W. 


of oil as nearly as possible at the cutting 
edge of the tool. It may be a question as 
to whether the actual cut of a chucking 
drill can be made under lubrication; it is 
hard to convince one’s self that oil can 
possibly be present on the cutting lip of 
a drill which is being forced into solid 
steel; but the broad, undeniable fact re- 
mains patent to all observers, that the out- 
put of screw machines and chucking 
machines has been vastly increased, and 
the tool-making charges largely decreased, 
by the comparatively recent practice of 
forcing oil to the cutting end of the tool. 
\lthough this practice has only lately be- 
come common, there were in operation at 
(and I 


much the 
\rmory, a number of gun-barrel drilling 


least fifteen years ago believe a 


longer time), at Springfield 


machines in which the drills, inclined at 
an angle of perhaps 30 to 45 degrees to 
the perpendicular, were led up through 
stuffing boxes into the bottom of a tank 
of lubricating fluid in which the piece to 
be drilled through lengthwise was wholly 
machines 
the 


submerged. In these drilling 
the drill entered the 


end, at the bottom of the tank of lubrica 


stock at lower 


ting fluid, which was consequently forced 


to follow the drill cut as it progressed 


upward 
I do not know when the Pratt & Whit 
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ney Company first began to pipe oil down 
the center of the turret stud of their screw 
machines; they do it now, and there does 
not seem to be anything that fills the office 
of a flexible oil tube so well as the curious 
invention of T. R. Almond, by which wire 
is so wound as to form a light yet perfectly 
flexible and very durable tube. I saw this 
same tube in use all through the Water- 
vliet Arsenal, in the manufacture of great 
guns, and was informed that it was the 
only thing so far found suitable for the 
purpose. 

Fig. 134, rear view of the Pratt & Whit- 
ney first 
shows the oil pump at the right, and a 
double system of gears for both the turret 
In Fig. 135, 
the 3-step cone is replaced with a 2-step 
think, 5 
This machine makes 


operation cycle-hub machine, 


slide-feed and the cross-feed. 
cone, and the belt is, I inches 
wide—maybe more. 
a hub compiete, except finishing the coun- 
terbore at one end, which is done at the 
The oiling 
133, 134. 
Production, 55 hubs per day, with one man 


second operation machine. 


is the same as shown in Figs. 


in constant attendance. The work done 
is, of course, good. 

The new machine, which the Pratt & 
Whitney Company do not wish de 


scribed, is heavily powered. I should say 


it was belted to take five or six horse 


power easily enough. It was not a very 
marked departure from present Pratt & 
Whitney practice, but was capable of great 
production, as every new candidate for 
cycle shop favor must be. 

Unquestionably, there will eventually be 
a big lot of money lost in the cycle trade; 
but the strenuous efforts to reach the limit 
of low-cost production will so greatly 
increase the efficiency of small machine 
tools the world over, that the money will 
be well spent. This is well illustrated by 
the improvements constantly being made 
in the Pratt & Whitney tools that are used 
in cycle shops. A year since, this company 
believed their cycle-hub tools in nowise 
likely to 
Now 


their own ideas of what hub tools should 


meet successful competitors 


they are hard at work to meet 
be. 

I am unable at this time to give an ac 
count of the Columbia hub tools; though 
I may say that I have reason for believing 
that the method pursued is to first bore 
and ream them, and then to put them on 
an arbor and mill the outside to shape, 
using rotary milling cutters of the re 
quired form. 


HvuGH DOLNAR. 


some manuiac 
the 


It is being charged by 


turers who have been interested in 
Manufacturers’ Association, that it is be- 
ing made entirely too much of a political 
organization, and is being especially run 
Presi 


a revolt 


in the interest of McKinley as a 


dential candidate. Something of 
among St. Louis members is reported on 


this account 
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@n the Cultivation of the Inventive 
Capacity by the Solution of 
Constructive Problems. 


BY LEICESTER ALLEN, 


In the present article I propose to pre- 
sent the remaining solutions of Problem 
No. 6, presented by me in issue of May 
3, 18904, at the suggestion of Mr. Miller. 
I trust that the unexpected time which 
has elapsed since these solutions have 
been forwarded to me has not destroyed 
the interest manifested in the problem 
when announced. 

Many changes have taken place since 
that date. 
is the change in the form of our old friend 
“American Machinist.” When it ap- 
peared in my mail in its new shape, I con- 


Not the least notable of these 


fess to a feeling of regret much the same 
old 


friend, after a long period of absence, upon 


as one realizes when meeting an 
whom time, ever busy, has worked its 
will. Sut, I found, on looking 
through its pages, that 
change in the spirit of the publication, 
which, so far as I know, stands entirely 


soon 


there was no 


unique and unrivaled as the model shop 
newspaper of the English-speaking world. 
Asking pardon for this digression, I re- 
turn to the matter in hand. 

Before the 
Problem 6, I wili briefly restate the prob- 
lem in general terms, in such manner as 
I hope will enable those who did not see 
first announced, and those to 


presenting solutions to 


it when 
whom it is now but a dim recollection, to 
comprehend its general import with the 
aid of the solutions herewith presented. 
The motion which suggested the prob- 
lem was a peculiar mechanism concealed 
in a box attached to a German lathe for 
backing off the teeth of milling cutters. 
The tool post of this lathe was moved by 
a carriage toward and from the cutter, 
the teeth of which were to be backed off, 
by means of a horizontally-revolving cam 
on a vertical shaft, which, through bevel 
gears, was operated by a splined shaft 
extending between the carriage and the 
tail stock, inside the bed of the lathe. The 
box, being attached under the bed of the 
lathe near the lower end, contained 
mechanism driven by gearing actuated 
through a shaft running parallel with the 
ways at the rear of the lathe, and taking 
motion from a set of change-gears placed 
at the head of the lathe. The action of 
this mechanism, adjustable for different 
pitches of spiral, was to modify the mo- 
tion of the backing-off tool insuch manner 
as to give the proper cut through the en- 
tire extent of the spiral. Those who can 
refer to Mr. Miller’s letters written for the 
“American Machinist” during his stay at 
the 
mended to 


Chicago Exposition, are recom- 


reperuse his description of 
this lathe given in the issue of July 20, 
1803 

With reference to a question raised by 


Mr. John F. Giddings, of Providence, 
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R. J., relating to a solution contributed 
by Mr. Albert L. Colburn, of New Haven, 
Conn., and printed in the issue of Sep- 
tember 13, 1894, | made some comment 
in my article in issue of February 28, 1895; 
and under date March 5th following, Mr. 
Colburn wrote the following in reply: 

“Il note in the ‘American Machinist’ 
of February 28, 1895, what Mr. John T. 
Giddings, of Providence, R. I., has to say 
regarding my solution of your No. 6 
problem; also that you turn his case over 
to me, if | wish to take it up. The details 
of the solution, as they appeared in the 
of September 13th, 


‘American Machinist’ 


had slipped from my mind. However, | 
have looked them up again; and I must 
say that with the description I gave at 
that time, reinforced by your explanation 
in the ‘American Machinist’ of February 
28th, I do not see how much more can be 
said to make the solution plainer. Mr 
Giddings, no doubt, thinks there should 
be ten retarded revolutions of the splined 
shaft to one revolution of the spiral on the 
cutter, because there are ten teeth in the 
cutter; and if the cutter had twenty teeth, 
or any number of teeth, the splined shatt 
should have as many retarded revolu 
tions to one revolution of the spiral as the 
cutter has teeth. 

“According to his idea, we might sup 
pose a case by saying the cutter is to have 
but one tooth; then the splined shaft will 
make the’ number oi 


be geared to same 


revolutions as the spindle; in which cas« 
he will, of course, admit that my change 


and 


gears on the foot end of the screw, 


bevel gears of forty teeth, are 


twenty to 


correct for one tooth in the cutter, and 


that by this gearing the splined shait is 


retarded one revolution in 36 inches’ 


travel of the carriage Now, suppose we 


change the gears at the head of the lathe 


so that the back shaft and splined shaft 


make twenty or any number of revolu 


tions to one of the spindle, which, of 
course, means that number of teeth in the 
cutter. When the 


36 inches, the splined shaft will have been 


carriage has traveled 
retarded one revolution just the same, re 


gardless of how many revolutions it 
or in a travel 
of 36 inches of the carriage. I think Mr 
Giddings will find that his 60 to 36-tooth 


him a 


makes to one of the spindle; 


gears and miter bevels will give 


spiral on the cutter of one in three and 


six-tenths inches. 

“It may be that my reasoning is incot1 
rect, but I cannot see it in any other light 
at present. However, if Mr. Giddings or 
any other reader of the ‘American Machin 
ist’ can give me more light on the subject, 
I shall not only be glad, but anxious to re 
ceive it for my own benefit, as well as for 
the benefit of others. 

“As my 

] 


have not read all of the 


time is somewhat limited, I 


solutions of your 
different problems, but have looked them 


has 


mechanical read 


through; and I think, ior one who 


time, they are first-class 


ing and instruction.’ 


Having presented Mr. Colburn’s re 
marks, it is but fair to print the following 
letter from Mr. Giddings in reply to my 
criticism Mr. Col 


His letter, dated March 2, 1895, 1S 


referred to above, by 
burn. 
as tollows: 

“Judging from the remarks which you 
Mr 
Colburn’s solution of Problem No. 6, pub 
the ‘American Machinist’ of 
28th, I think 


stood the idea I intended to convey. 


made at the end of my criticism of 


lished in 


February you misunde1 
I will 
admit that if the cutter had but one tooth 
on a spiral of 36 inches to one turn, and 
that the splined shaft and cam which actu- 
ates the tool which backs off the tooth of 
the cutter, made the same number of 
revolutions as the spindle and cutter, then 
the splined shaft would need to be re- 
tarded but once during the 3,600 revolu 
the spindle and the 36 inches 


admitted 


tions oft 
travel of carriage, as it must be 
that 


be retarded or advanced (according to the 


the backing off tool would need to 
inclination of spiral) during one revolu- 
the spindle and cutter in order to 


But if the num 


tion ol 
follow the path ol spiral 
ber of teeth increased to 


in the cutter is 


ten, then the splined shaft must be in 
creased to ten times the number of revolu- 


tions, OT 


to %0.000 
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“And the modifying effect of the change- 
gears at the foot of the lathe must be in- 
creased to ten times the amount also. In 
this case, if the spindle makes 3,600 revolu- 
tions the splined shaft and cam would need 
to make 36,000 10, if the spiral is right- 
hand and the carriage feeds from right to 
left, and 36,000 10 if the spiral is left 
hand.” 

In Fig 
tributed by Mr 


I is presented a solution con 


Charles H. Fogg, of Bos 


ton, Mass. Mr. Fogg’s description of this 
arrangement is as follows: 

“In the sketch A represents cross-ribs 
in bed of lathe; B, a hub fastened to one 


of the ribs as shown, and forming a bear 


ing for the shaft C, which is driven from 


the back shait (not shown) by means of 
suitable change-gears outside of the lathe 
bed. PL is the splined shaft which drives 
the vertical shait carrying the cam for 
actuating the slide and cutting tool. VF is 
driven from the lead screw (not shown) 
by means of suitable change-gears outside 
of the lathe bed. The arm F is secured to 
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the shaft C and revolves with it, carrying 
on a shaft at its outer end gears 4 and Jb, 
both being keyed to shaft and revolving 
together. The gear @ having half as many 
teeth as d, and the gears 0 and ¢ having an 
equal number, shaft D will make as many 
revolutions as shaft (, but in an opposite 
direction, provided the change-gears from 
the lead screw to shaft are disengaged. 
The gear ¢ is keyed to hub B, and cannot 
revolve; and it less than 
gear @, but it is of the same diameter. The 
gear the hub B, and is 
driven by the pinion /, on the shaft EF. 


has one tooth 


9 revolves on 
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Fig. 2. MR. ROBERTSON’S SOLUTION, 


Keyed to the gear /, and revolving with it, 
is the disk G, carrying the pinion f, which 
revolves freely on a stud and is in mesh 
with gears d@ and ¢. 

“Now, if we assume the gears @ and ¢€ 
to have sixty and fifty-nine teeth, respec- 
tively, and the ratio of gears 9 and ht as 
two to one; then, for a cutter of ten teeth 
and a spiral of 30 inches (right), calling the 
feed , of an inch, and the lead screw 
having five threads per inch, 


C should make 640 revolutions — } 
g should make rt revolution | 
@ should make ,), revolution , ao. 
Lead Screw should make 5 revo- | tion. 
lutions 
/) should make 640,', revolutions, 
“For a left-hand spiral, an intermediate 


gear on a stud would be necessary in the 


in the 


change-gears between the lead screw and 
shait £.” 

So far as I can perceive, Mr. Fogg’s 
solution covers the ground, and his rea- 
soning appears to be correct. The ar- 
rangement, moreover, is good and me- 
chanical, and susceptible of a good dur- 
able design. 

Fig. 2 is a solution contributed by Mr. 
C. J. Robertson of Plainfield, N. J. In 
his description of this movement which 
follows, Mr. Robertson endeavors to sup 
ply some deficiencies in Mr. Colburn’s so 
lution published in issue of September 
13, 1894. 

“Upon 


He writes as follows: 
reading over your article in 
September 13th, 1894, issue, it occurred to 
Mr. A. D. Col 
burn’s able solntion and line of reasoning, 
that in Mr. Miller's description of the 
lathe there was nothing concerning the 
the tail-end of the lead 
a change in direction as 
(although the 


may very justly be 


me, in connection with 


change-gears at 
screw to sugges 
well as angular velocity 


term “change-gears” 
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said to comprise this), nor anything of 
any way of holding the shaft (at other 
times driven by these change-gears) sta- 
tionary when the change gears are thrown 
out of action for straight cutters. 

“Tt also occurred to me that, in Mr. J. 
T. Slocomb’s very ingenious solution, it 
might be difficult to arrange a convenient 
way to manipulate the clutch device on 
the bevel gears, if necessary or desirable 
without necessitating getting 
access to the box for the purpose. At the 
best, this would add parts and would not 


to do So, 


make for simplicity. 

“In the sketch herewith submitted, rep- 
resenting a means to the end in view of 
the above represents 
the shaft entering the box and driven by 
change-gears from the lead screw; A, the 
shaft driven by gears from back shaft, and 
B, the splined shaft in the bed of lathe— 
the inner end of A being journaled around 
the end of B as Mr. Slocomb shows it, 


considerations, EF 


which seems about as good a way as any 
to gain this bearing. 

“Upon A is fastened an internal gear 
of 100 teeth; upon B another of, say, one 
tooth more; and running loose upon the 
end of Bisa spur gear € of, say, 105 teeth, 
driven in the direction of, its arrow by a 
pinion of, say, 30 teeth on shaft F. The 
gear C has upon it a boss or hub through 
which runs the shaft D, having a pinion 
of, say, 20 teeth on one end, driven by the 
internal gear of 100 teeth,and on the other 
end a pinion of one tooth more (21), driv- 
ing the internal gear of ror teeth. 

“In this arrangement, FE is always 
driven (whether for straight or spiral cut- 
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and by the difference in ratio of angular 
velocities of the two pair of internal gears 
and pinions. Thus we gain the means of 
depriving B of the proper amount of the 
excess of motion imparted to it by the 
rotation of A for cutters of one direction 
of spiral, thus causing B to rotate turn for 
turn with A for straight cutters, or of de- 
priving B of so much motion due to its 
drive by A that D rotates slower than A 
the proper amount for spirals of the other 
direction. Of course, the shaft D, and its 
boss and pinions, would be counterbal- 
anced by casting a hump on opposite side 
of C; and if motion were used for any- 
thing requiring it, the drive could be 
equalized by having two shafts D opposite 
one another, instead of one. The adding 
or subtracting of one tooth giving odd 
figures, if difficulty be experienced in 
getting change-gears, the change-gears 
at the head of the lead screw could vary 
slightly without materially affecting the 
feed, these gears being included in plate 
giving change-gears for the tail-end, as 
if all one combination. Also, the shaft 
D might be at an angle to A and C, making 
internal gears and pinions bevel slightly; 
and this might require odd figures if it 
was necessary to go to this length of in- 
creasing the cost of the machine. 

‘* Let @ = number of inches in total 
length of work, if straight ; 
or, if spiral, the length of 
work to one revolution of 
the spiral ; 

6 = number teeth in cutter ; 
¢ = number threads per inch in 
lead screw ; 








MR. ROBERTSON’'S ALTERNATIVE SOLUTIONS. 


ters of either direction of twist) and al- 
ways in the same direction—thus simpli- 
fying change-gears and removing neces- 
sity for locking anything—but at different 
the relative diameters of the 
internal gears and pinions being chosen 
such that, if © were held stationary, B 
would be driven enough faster than A to 
more than accommodate the cutter with 
the greatest amount of twist to the inch 


velocities, 


ever requred (which, of course, might be 
other than the one tooth more that is 
shown here); and the speed of C being 
made by the change-gears and the pinion 
driving C to rotate in direction of its ar- 
row, so that if A were held stationary and 
B were to move, B would be driven in the 
direction opposite to its arrow, on ac- 


count of D revolving around A and B, 


d = revolutions of work in t-inch 
feed ; 
*. (1) ad = total number revolutions work 
in length, a. 
number revolutions lead screw 
in length, a. 
(3)a@6= number revolutions shaft 4 
in length, a. 
(ghadb oradé boradb b 
ber revolutions / in length 


num- 


(te 
‘* First, supposing £ fixed, 
TOO 


1 revolution 4 revolutions 7). 


20 
P 2I 100 
1 revolution 4 : revs 
IO! 1O 


a 


revolutions 7} 
1Ol 


Ze., Lrevolution 4 
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‘*Second, supposing 4 fixed, # free to 
move, and £ driving C, 
100 - 
— revolutions D ; but 
° 


Oo 


1 revolution C 


; 21 
1 revolution D = revs. 2, 
”) 


100 2! 105 


.*. I revolution, C revo- 


20 * IO! Iol 
lutions # with / running as indi- 
cated by its arrow and driving 2 
in a direction against its arrow, 


IOs 


(5) 1 revolution 4A = revolutions /, 


ol 


. 
105 


.. ad bé revolutions A adé revo- 


IOI 
lutions BB ; 
but 4 or 5 ad@é revolutions A should be 
(adé orad 6 dora db b) 
revolutions # ; 


rotation of C will require to drive 7 
: 105 : 
against its arrow — ad6+4+ (adb 

IO! 


or 0)) revolutions £ to 
be de- 


(6X 1 
length a, from which may 


duced : 
2a ad b. 


Is 


revolutions £ forstraight cutters = 


4ad+ 1016 
and for spiral cutters a 
to the total length a of work, if 
straight, or length a to 1 revolu- 
tion of spiral. 
Then, since lead screw rotates a ¢ revolu- 
tions to a length of work (equation 2), 
the ratio of change 
cutters = 


gears for straight 


2 ab 2 d 
cto = ¢ to — 
I 


mn 


15 
and for spiral cutters the ratio would be 


Aad 1o1 &. 


acto 
30 


“A cheaper method would be unequal 
spur-gears fastened to A and B, in place 
of internal gear shown (which would not 
give such a steady drive, but would prob 
ably be steady enough); but which would 
possibly result in such a high ratio of 
change-gears between FE andthe lead screw 
as to be unwieldy to reduce withouta good 
deal of compounding, which would be a 
matter of trial of figures to see. This pos 
sible trouble with the spur-gear arrange- 
ment could be having 
change-gears to drive E connected to A, 
for which there 


remedied by 


instead of to lead screw- 
seems to be, again, the disadvantage that 
the feed per inch is not changed as often 
as the number of teeth in the cutter; and, 
therefore, with gears from the lead screw, 
the placing of the proper change-gears 
for a given cutter is simpler. The reason 
that, with spur gears, the ratio of change- 
gears might be higher, is that an addition 
or subtraction of one tooth to one of the 
second pair results, in the case of the spur 
gears, in much greater change of result- 
ing velocity ratio than with internal gears, 
tooth 
subtracted 


where on is added to driver and 
driven or both; 
the driven gear, one tooth does not cut 


from and in 


much of a figure among so many; but with 


adding one tooth to one of 


spur gears, 
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the pairs takes from the miate, and they are 
both small gears anyway. 

“In September 13th issue, on page 6, 
first column and twenty-third line down, 
you have probably noticed that ten revo- 
lutions is correct, not ‘one revolution,’ 
the sentence preceding correctly stating 
that during 3,600 revolutions of the spin 
dle one circuit of points on the barrel is 
lost, and therefore ten points to a circuit— 
one revolution of cam to each point. 

“Note, also, sketches of bevel gear ar- 
rangements. 

“T trust that this problem business will 
be assiduously kept up, as it is one of the 
best lines on the paper.” 

In the “American Machinist” of August 
&, 1895, will be found a full description of 
the lathe referred to, with drawings. 


problem, 
this 


I will now announce a 
Problem No. 8 Fig. 3). In 
figure, S and S! are two rotating shaits 


new 
(see 
supported in box bearings. VD is a spur 
year keyed to S. and D1? is another spur 
gear keyed to NS! 


in all respects. E and F! are two wheels 
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peripheries are smooth, and are brought 


as closely together as will permit their 


with, or on the shafts without 
rubbing together \ny mode of attach 
wheels F and F!, to the shafts 


which may be found compatible with the 


turning 
i 2 these 


the problem is permissible. 


solution o 

It is 
wholly supported by the shafts S S', by 
and F1 are 
at same angular velocity, through an ar« 
of the 


required to supply mechanism 


which, when F turned, each 


degrees, by the revolution 


shall, 


volving 10 degrees more at the previous 


ot go 


shafts S and S!1, FE while FE) is re¢ 


velocity, move through an arc of 20 


degrees, thus gaining ten degrees on FP 


This event is required t 
each quadrant of 
that when FE! has m 


These gears are alike 


tire revolution, / has moved through an 
arc of 400 degrees 


The only restriction to be observed 


that these movements may take place 
either at slow or at a_ considerable 
velocity; that is to say, any particular rate 


of movement within moderate limits must 


not affect materially the action described 


As this is 


itself to me a 


a problem which presented 


short time since, in the 


regular work, and proved 


had 


will 


course of my 


an interesting one before I sati 


factorily solved it, I trust it also 


interest others 
I sincerely hope that my friends among 
Machinist” 


the readers of the \merican 


will not be discouraged from sending in 
solutions on account of delay in present 
ing solutions forwarded for Problems 6 
and 7, which delay, so far as I can now 


foresee, is not likely to be repeated 


To Dispense With Chimneys. 
Herr Gruenwald, of Holzminder, Ger- 
many, has recently patented a device for 
disposing of the smoke from boiler fires. 
[The waste gases of combustion are drawn 


through a conduit at the end of which ts 
a ventilating fan, which forces them into 


Here 


water, 


the lower part ot a gasometer 


they bubble through sheet of 
where they are cleansed of the solid parti 
cles held in suspension, and collect in the 
upper part of the gasometer, whence they 
may be set free into the atmosphere or 
used for any purpose desired. The wash 
water is continuously renewed and, as a 
combustible 


measure of economy, the 


solid matter contained in it may be ex 
evaporation, 


The 


tracted, by decantation o1 


and used a second time for fuel 
draught is regulated simply by varying the 
The 


power 1s 


load upon the bell of the gasometer 
system is applicable only wher 


available for operating the ventilator, but 


one fan may perhaps suffice for a whole 
battery of boilers. Besides the smoke 
consuming property of the invention, an 


important teature is in dispensing with 


chimneys, as well as the stacks on men-ot 


var, which are valuable points, and which, 
with the accompanying smoke, render 
torpedo boats difficult of concealment 
from the enemy The sole drawback to 
to this device seems to be the difficulty 
of protecting the parts of the ventilator 
from the action of the hot gases, and if 
that obstacle be overcome and no others 
be encountered, such a smoke consumer 
may prove a great boon to some of our 
inland citi The description we have 
given is contained “Mittheilungen 
ueber Gegenstande des Artilleric ind 
Genie-Weset 
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Care of the Modern Marine Boiler—Ill. 


BY T. W. KINKAID, 


Passed Assistant Engineer, U. S. N 





The large number of water-tube boilers 
in use on shore augers well for the adop- 
tion of this type for marine purposes. In 
the 
French are the pioneers, and, in spite of 
they still, 

Numer- 
ous articles have been written, in which 


the use of water-tube boilers at sea 


some expensive experiences, 


apparently, have not lost faith. 


the respective advantages of shell boilers 


and water-tube boilers have been mar- 
shaled against each other; but, without 
going into the subject exhaustively, we 


may here consider several items in regard 
to the care of the water-tube type. 

Of course, not all water-tube boilers are 
ot equal merit; but, as a rule, the services 
of a boiler maker are not so frequently 
required as with the older type of boiler. 
lf a water-tube splits or wears out at the 
tube sheet, plugging with soft iron or 
copper tapered plugs can be resorted to, 
and is sometimes easily accomplished. It 
is generally best to wait until a consider- 
able proportion of the tubes are plugged 
before laying up the boiler for general 
repairs. If, for instance, 15 per cent. of 
the tubes are plugged, the remaining heat 
ing surface will give the boiler an effi- 
not much 
to the full heating surface. In 


ciency below that belonging 
the case 
of all-pipe boilers, which are generally 
used for low powers, and which seldom 
admit of repairs to individual tubes, pro- 
vision is usually made for hoisting the 
boiler out, so that it can be shipped to a 
shop for the necessary repair work. The 
calked joints are few in number, and are 
usually not exposed to the most intense 
heat. 

When only a moderate draft is used, 
sweeping the tube surface with a jet of 
steam or compressed air is 
On the lake 
branches from a compressed-air main lead 


necessary 


some of newest steamers, 
to different points inside the boiler casing, 
and the sweeping is accomplished by the 
opening of a single valve on the air 
main, 

The casing of the water-tube boiler is 
an important part of the structure, as it has 
to insulate against furnace gases that are 
at a high temperature—in some portions 
as high as 700 or 800 degrees Fahr.; and 
in cases of bad design, the temperatures 
to which the casings #re exposed are 
In the Scotch 


boiler, on the other hand, the tempera- 


undoubtedly much higher. 


ture to be lagged against depends solely 
on the pressure of the steam carried, and 
is comparatively mild. Hence the import 
ance of watching the casing of a water 
tube boiler and keeping it in perfect re 
pair 

The perfect provision for expansion 
and contraction, which usually obtains, has 
earned for the water-tube boiler the repu- 


AMERICAN MACHINIST 


tation of being able to stand forcing better 
than the old-type boiler; but here it must 
be remembered that the 
wetted tube suriace is all the more essen- 
tial with the high temperatures of furnace 


cleanliness of 


and furnace gases, and that a water free 
from oil, sediment and soapy compounds 
Alkalies should be em- 
ployed to neutralize grease, but the water 


should be used. 


ought not to be allowed to go too long 
The salt 
duces priming; but, then, many water-tube 
boilers depend largely on priming to estab- 
In fact, the boiler of the 


unchanged. use of water in- 


lish circulation. 
future will be able to steam with salt water 
when required. 

External corrosion of the tubes, due to 
“sweating, seems to be a mal- 
Of course, the 
sweating occurs only when the boiler is 
idle. 
ing it. 


excessive 
ady of water-tube boilers. 


There are several ways of combat- 
Some makers employ brass or 
copper tubes—an expensive remedy, but 
one which insures good heat transmis- 
sion. A method which has been ,tried 
with some success consists in the burn- 
ing of certain qualities of tar in the cold 
boiler, the fire being managed so that part 
of the tar is distilled and then condensed 
on the cold tubes, forming a protective 
Perhaps spraying a petroleum 
long-billed 
would accomplish the desired end more 


coating. 
oil from a_ special syringe 
satisfactorily. 

A practice has been revived, in the last 
two or three years, of throttling the steam 
at the boiler stop valve, so that the re- 
sulting expansion of the steam to a lower 
pressure in the steam pipe can evaporate 
the 
of this method of drying steam has been 
with 
of several torpedo boats; but it is difficult 


entrained water. The employment 


attended some success in the cases 
to see why an ordinary centrifugal separa 
tor does not constitute a more satisfactory 
arrangement, both as regards economy 
of steam generation and decreased liabil 
ity to leakage and rupture. A few feet oi 
superheating surface will effectually dry 
the steam; but such surface is liable to be 
burned when the entrained water contains 
salt or sediment. 

The fitting of spiral bafflers in the tubes 
of Scotch boilers, and the employment of 
(or internal-ribbed) 
been attended with a gain in economy. 
After the furnace flame has been quenched 
by contact with cold heating surfaces and 


Serve tubes, have 


by radiation, the furnace gases, although 
still very hot, can no longer radiate their 
heat, but must give it up by actual contact 
with surfaces. So the more surface there 
is provided, and the better it is disposed to 
meet the flow of gases, the better the econ- 
omy. The tubes of water-tube boilers are 
usually so arranged as to give a good baf- 
fling effect, and, in addition, sheet-iron or 
fitted. 
of such boilers ought to carefully study 


tile bafflers are Persons in charge 
the baffling question, and should experi- 
ment occasionally in the hope of obtain 
ing maximum results. 
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Exports and Imports in 
1895. 


Machinery 


The Treasury Department has just pub- 
lished the completed statistics of the ex 
port and import trade for the calendar 
year 1895, and we extract therefrom the 
iollowing figures relating to manufactures 
of iron and steel in general, and machin- 
ery in particular: 

The total exports of manufactures ot 
iron and steel amounted to $35,071,535 in 
1895, as against $29,943,729 in 1894, $27,- 
000,134 in 1890, and $16,622,511 in 1885; 
they exceeded by more than $4,250,000 the 
figures of any preceding year. These figures 
are exclusive of agricultural implements, of 
which the exports amounted to $5,319,885 
in 1895, as against $4,765,793 in 1894; and 
of railway and street cars, of which $2,- 
648,267 were exported in 1895, against 
$2,297,376 in 1894. With these additions 
the totals are $43,030,687 in 1895 and $37,- 
006,898 in 1894, an increase of $6,032,789 

The leading constituting the 
manufactures of iron and steel exported 


items 


were the following: 


1594- . 1505 
a $160,879 $170,166 
CN ee 640,099 845,110 


Builders’ hardware. . 
Saws and tools...... 


766,532 


012,000 


»452,732 


,O1I9, 199 


No 


to tw wh 


Machinery.......... 10 715,520 115,118 
Locomotives Beas 1,567,464 110,244 
Boilers and engines. . 862,171 631,221 


Nails and spikes. . 527,308 


569,435 


Printing presses. 160, 303 217.678 
Railroad rails....... 356,186 362,131 
er 292,055 387,710 
Sewing machines.... 2,064,787 2,988,006 
Stoves and ranges... 240.936 289.462 
Wire ..... ‘ 1,304,794 I.375,195 


Considering machinery (inclusive of lo- 
comotives, boilers and engines) by itself, 
we find that the exports were made to the 
different countries in the following order 
and amounts: 


1594 1895 


Great Britain and Ire- 


land . .$2,188.471 $2,61£1,72 
ee 1,682.492 2,029,780 
Brazil....... 1,283,592 1,596,540 
re 1,330,142 1,527,885 
Africa.... canes Qeneees 1,191,797 
OPEC 488,355 779,941 
Germany........... 514,033 667,486 
“Ct ere 1,916.061 505.628 
Central America.... 364,127 502,622 
France 316,228 381,611 
Australia, . 298,820 351,804 
Argentina 195.627 240,886 
Santo Domingo..... 309,824 121,057 
oo) 136,704 100,715 
Other Europe....... 757.549 1,221,246 
Other South Amer- 

ere 631,848 709,926 


aR= 425 
257,087 


314,200 


The report does not state the destina- 
tion in detail of ali the different items of 
iron and steel manufactures, but of such 
as are given, Great Britain is invariably 
the principal purchaser; and in the item of 
which were not in- 


sewing machines, 


cluded in the above table, Great Britain 
and Germany together had $1,669,306 out 
of a total of $2,988,006 exported in 1895— 
in other words, our principal purchasers 


were the very countries whose industrial 
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development is greatest, and whose com- 
Verily, 


our manufacturers have every reason to 


petition is most generally feared. 


be proud of the showing. 

Turning now to the imports, we find 
the totals to be $25,772,151 for 1895 and 
$20,845.576 for 1894, composed mainly of 
the following items: 


189 1895 
Tin plates $12,022,466 $11,462,423 
Pig iron........ 407,638 1,337,978 
Mee GPOR. . 6. i sceecs 377,397 772,822 
eee fae 809,184 1,610,889 
Sheet and plate, 
iron and steel 1.197.071 727,638 
Wire and wire rods. 1,438,159 1,807,608 
Cutlery 1,220. 707 2,092,038 
Firearms 294,230 623,760 
Needles pure 286,055 314 426 
Machinery .........  1,189.965 2,199,518 
The foregoing figures clearly show 


what all students of the question have long 
known, namely, that our exports of iron 
and steel manufactures far exceed our im- 
ports of the same article, and that so far 
as machinery in particular is concerned, 
exports exceed imports nearly seven-fold. 
It is, indeed, an interesting and significant 
fact, that our machinery exports to Great 
Britain and Ireland alone in 1895 exceeded 
our machinery imports from all countries 
taken together. That our machinery ex- 
port trade is only in its infancy, and that 
its possibilities are great, must be ap 


parent to every one. 


Two-Stage Air Compression in Single- 
Acting Cylinders. 


BY FRANK RICHARDS. 

The tollowing, from a correspondent in 
Prato, Italy, has been handed to me, and 
it seems to demand some serious atten 
tion, especially as I have received some 
similar suggestions from other parties: 

“In ‘Compressed Air,’ by Frank Rich 
ards, Chapter vili., it is said that ‘the ar 
rangement of the tandem, single-acting, 
two-stage compressing cylinders is about 
as bad a one as could be devised for an air 
compressor, and no possible change in the 
relative capacities of the two cylinders 
can make it right.’ 

“The figures given in support of this 
statement show that the high-pressure 
cylinder takes always a greater part of the 

low Now, 
enlarging the low-pressure cylinder, so 
that it the 
work, seem to tend to equalize 
Should the 


mean that the ratio of capacities cannot 


power than the pressure one 


would take a greater part of 
would 
the power not statement 
be made to equalize the powers for every 
pressure, but can be made to do so for one 
given delivery pressure?” 

The sentence quoted from my book was 
written with due deliberation, and I think 
that the context fully justified and sus- 


tained it | showed, for instance, where 


the air was compressed in the first cylin 
der up to the full delivery pressure, and 
work of the second cylinder, 


where the 


and its piston, consisted only of expelling 
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or delivering the air against the receiver 
that then the working 
stroke of the second cylinder required 1% 


pressure, even 


times the power required for the com 
pressing stroke of the first cylinder. This 
was the condition of affairs when com 
pressing and delivering the air at a pres 
sure of 35 pounds. With the same com- 
pressor delivering the air at six atmos- 
gage, the 


stroke of the second cylinder would re- 


pheres, 75 pounds working 
quire 2'4 times the power required for the 
this latter 


case the first cylinder was only compress 


compressing stroke. As in 


ing the air to 35 pounds, as before, while 
the second cylinder was completing the 
compression up to 75 pounds, and then 
that 
might, as suggested by the correspondent 


delivering the air at pressure, we 
above, reduce the capacity of the second 
cylinder (this would have the same rela 
tive effect as increasing the capacity of 
the first cylinder, and at the same time it 
would not change the free-air capacity 
or the actual work of the compressor) and 
let the first cylinder compress the air to 
a higher pressure, or even clear up to 75 
pounds; but even then there would be a 
large excess of work on the compressing 
stroke, and at the same time we would 
have given up every possibility of advan 
tage to be derived from the compound 
With the first 


did to 35 


or two-stage compression. 
cylinder compressing as it 
pounds, there was some chance of cooling 
the air before the final compression; and 
if this chance was accepted, and if the ai 
was completely cooled before the _ final 
compression, there would be a saving ot 
power required for the compression. But 
as soon as this cylinder was made to com 
press to any higher pressure, the advan 
tage of the intercooling, and of the conse 
quent reduction of volume and saving of 
power, would be immediately diminished; 
and if the first compression was carried 
up to the delivery pressure, the oppor 
tunity for intercooling would have dis 
appeared entirely, and the two-stage com 
pressor would be a two-stage compressor 
in name only. 

In the most economical two-stage com 
pression the first compression should be 
to less than one-half of the final compres- 
sion, and the cooling between the stages 


should be as nearly as possible to the 


normal temperature The burden of 
proof should be upon the builder of the 
two-stage compressor, to show that the 


first compression is not carried too high, 
that the air is actually delivered into the 
second cylinder and that the second com 
pression begins at a temperature as neat 
as possible to that at which it began in 
the first cylinder; and that the intercool 
ing, with all that it implies, does not itself 
cost too much. 

It is to be the in 


remembered that 


equitable distribution of power in the style 


of compressor which we have been con 
, 
singie-acting 


fact that the 


two-stage, 


sidering the 


tanden is mostly due to the 
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two cylinders do not each do their own 
the 


the same objectionable conditions exist 


exclusive work independently; and 


in single-acting, two-stage compressor 


cylinders which are placed side by side, 
and whose operated by two 
The first 


when making its compression stroke, and 


pistons are 


cranks at 180 degrees. piston, 


compressing its entire contents into the 
second cylinder, is helped in its work by 
the pressure in the smaller cylinder; and 
as during this stroke the cylinders are in 
both 


nearly a common pressure, the effective 


communication, and they have 
area oi the first piston, when its working 
resistance is to be computed, is not its 
entire area, but only the difference of the 
the On the other 


hand, the compression and delivery stroke 


areas Ol two pistons. 


of the high-pressure cylinder is made 
without any assistance from the othet 
cylindet 

When indicator cards are taken from 
the two cylinders, some engineers fall 
into the error of taking the inclosed area 
of each card and computing the power 
used by each cylinder from that. The 
total power used by the compressor, as 
shown by the sum of the two cards, will 
be correct; but the power used by each 
cylinder will be wrong in each case As 


this matter is explained in detail in the 


book, I will not go into it here 


Study of Iron and Steel by Micro- 
graphic Analysis. 


BY PROF. J. O. ARNOLD 


Sheftield.) 


The 


neers 


ever-increasing severity oO! cng 


specifications, framed to secure 


trustworthy qualities in metals used for 
structural purposes, has undoubtedly had 
the effect of stimulating metallurgists to 
make closer scientific investigations, hay 
ing for their object the determination of 
the fundamental laws governing the chem 
ical physics of metallic alloys, and the 


exact working of those laws with rete 


ultimate mechanical 
More particularly in con 
steel, 
that 


ence to the proper 


ties of metals 


nection with iron and the fact is 


now generally recognized materials 


identical in chemical composition may 
possess widely different mechanical prop 


When the 


analytical chemist 


erties. observations of the 
ilthough indispensable 
nevertheless, became of more limited valu 
the metallurgical physicist appeared on 


the scene, and, it must be confessed, very 
ably put forward a theory that the othe: 


wise inexplicable differences in the practi 


al properties of chemically identical 
masses of iron or steel must be due to 
allotropic changes in the iron itself, and 
for a time, allotropic molecules became 
ishionabl When, however, practical 
metallurgists found that the allotropi 

hool put 1orw ird as part ol their belt 
he startling creed that chromiut and 


stey mecotr wWinlwuy8 ‘ Die 
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phorus, soiten steel, it became evident 
that, as far as the practical applications 
were concerned, there was a rift in the 
theoretical lute, and that the indications 
furnished by some other line of research 
were destined to explain the puzzling 
effects frequently observed. 

During the last few years it has become 
more apparent that the veil 


would only be lifted from the mysteries 


more and 


of metals by micrographic analysis—a 


fact of peculiar interest and encourage- 


ment to young experimenters starting 
along the thorny path of research. 


Young scientists, after executing and pub- 
lishing patient and valuable work, will 
often find that their efforts are received 
with Such 
should remember that the micrographic 
analysis of iron and steel was inaugurated 
thirty-five years ago by Dr. Sorby, in a 


indifference. investigators 


research which, for patience of execution 
end sterling value of results achieved, has 
The sagacity of 
Dr. Sorby’s preconceived idea, that metals 


seldom been excelled. 
should be regarded as crystallized igne- 
ous rocks, is now generally recognized. 
Nevertheless, practical metallurgists have 
only quite recently realized that Sorby’s 
research founded the science of metallo- 
graphy. ‘This science is destined in the 
near future to become an indispensable 
adjunct to chemical analysis, and it has 
already practically proved that the metal- 
lurgical engineer, instead of groping for 
the causes of abnormal mechanical effects 
in the outer darkness of molecular meta- 
may readily find such 
causes well within the range of actual vis- 
ion by means of a cheap microscope. 

In a word, the venue of trial has been 
changed from molecules to crystals, or, to 


physics, often 


be more strictly accurate, from molecular 
to intercrystalline cohesion, or, it may be, 
adhesion. The magnitude of this change 
is hardly capable of mental realization, 
but its enormity may be vaguely grasped 
by recalling Lord Kelvin's calculation of 
the probable approximate dimensions of 
a molecule, namely, that if a single drop 
ot water be magnified up to the size of the 
earth, the the 
‘drop would be somewhere about the size 


constituent molecules of 
of marbles. It is encouraging to know 
that the growing importance of micro 
graphic analysis has become a matter of 
international recognition, and among pa- 
tient investigators engaged in its develop- 
ment in America, England, France, Ger 
many and Holland, may be mentioned the 
names, respectively, of Stead, Osmond, 
Martens little 
doubt that the efforts of these and other 


and Behrens There is 
workers will soon raise metallography to 
the rank of a definite science, but the path 
of the student seems likely to be rendered 
necessarily difficult by the assignation of 
names to apocryphal constituents, and 
the curse of synonyms already hovers over 
the science. 


Many 


the microscopic examination of steel with 


people are inclined to associate 
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a grave peering into fractures with a hand 
lens. It is well to clearly understand 
once and for all that the fracture of a piece 
of steel or iron has but little correlation 
with its ultimate structure. The latter is 
ascertained, firstly, by obtaining a per- 
fectly polished section of the metal; sec- 
ondly, by delicately etching with acid the 
prepared surface, in order to reveal the 
constituents, just as the structure of a ma 
cadamized road is revealed after a heavy 
flush of rain. The results so far obtained 
by this method of examination have proved 
that even a chemically pure metal is not 
a homogeneous solid, being built up of a 
number of primary metallic 
which may themselves break up into a 
large number of secondary crystals. It is 
extremely probable that the mechanical 
properties of such a metal are measured, 
not by molecular cohesion—not even by 
the cohesion between the secondary crys- 
tals—but by the attractive force acting be- 
tween the facets and the large primary 
crystals. 

Passing on to the question of the so- 
called alloys, the indications of the micro. 
scope have already gone far to negative 
the generally accepted idea that an alloy 
solution of 


crystals, 


consists of a homogeneous 
one metal in another, or of a non-metallic 
element in a metal. To take the specific 
case of steel in its ordinary state, as used 
for structural purposes, the microscope 
has for ever removed from the mind of 
the engineer any idea that he has to deal 
with a homogeneous mass. To bring 
steel into its purest and essential form, in 
which iron and carbon are the main con- 
stituents, the microscope has proved that 
steel is grown from iron by gradually in- 
creasing the carbon present, and that it 
reaches maturity, otherwise a compara- 
tively homogeneous mass of true steel, 
when the percentage of carbon approxi- 
mates 0.9 per cent. This percentage con- 
stitutes the critical microscopical point of 
steel, and has been named the “saturation 
point.” The addition of more carbon pro- 


duces a super-saturated steel, slowly pro 


gressing towards pig iron. However, 
structural engineers are more immediately 
concerned with unsaturated steels—that 


is to say, steel containing less than 0.9 per 
cent. of carbon. In such material, what 
may be called a semi-critical point of great 
importance, from an engineer’s view, is 
presented in iron containing 0.45 per cent. 
of carbon. The material then consists of 
an intimate mixture of perfectly distinct 
crystals of iron and of true steel contain- 
ing 0.9 per cent. of carbon in equal pro 
This 
cal properties intermediate between those 
Should an 
engineer in his specification demand a 


portions. metal presents mechani 


of pure iron ahd true steel. 
carbon higher than 0.45 per cent., he will 
obtain a material possessing the charac- 
teristics of steel rather than those of iron 
On the other hand, in metals containing 
than 0.45 the 


characteristics of iron will predominate 


less cent. of carbon, 


per 
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The above statements have reference to 
an ideal case, the consideration of which 
is, however, absolutely necessary to form 
the base line of steel metallurgy. In 
practice, the case becomes complicated, 
because of the presence in structural steels 
of from 0.5 per cent. to I per cent. of man 
ganese. The the quantity 
last named on the mechanical properties 
of steel is well known, and its effect on 


influence of 


the microscopic structure is remarkable 
Nevertheless, it seems to have escaped 
the observation of most steel microscop- 
ists. There is little doubt that the 
served effects are due to the formation ot 
a remarkable triple compound of iron, 


ob- 


manganese and carbon. 

Our knowledge of this subject is tar 
from complete; it is, in fact, a branch of 
the subject requiring immediate and vig 
orous investigation. It is, however, cer- 
tain that in iron containing I per cent. of 
manganese the saturation 
point marking the conversion of the iron 


microscopic 


into a homogeneous compound, steel, ap- 
pears about 0.65 per cent. of carbon. We 
have in this fact a satisfactory explana- 
the well-known mechanical dif- 
between Swedish English 
Bessemer spring steel of like carbon, the 


tion of 
ferences and 
kinder properties of the Swedish material 
being due to the fact that it contains only 
about 14 per cent. of manganese. Further 
investigations, not yet ripe for publica- 
tion, have gone far to indicate that the 
the elements, nickel, 
chromium, tungsten and silicon, are due, 
not to the elements per se, but to a re- 
markable series of double carbides of the 
The sub- 
however. 


specific action of 


respective elements with iron. 
stances mentioned 
often useful when employed to obtain the 


above are, 
mechanical properties demanded by un 
usually severe specifications. But the steel 
metallurgist is confronted by the invari- 
able presence of two elements, the action 
of which is always injurious, frequently 
to an extent seemingly out of all propor 
tion to the percentages present. Speak 
ing broadly, sulphur is the more deadly 
enemy, for reasons which open up a wide 
field of research in general metallurgy 
The cause of the more injurious action of 
sulphur may be stated in a word. Sul- 
phide of iron, which (and not sulphur) is 
the engineer 
than 


the substance with which 


has to reckon, is far 
The extent 


more fusible 


phosphide of iron. to which 
mass fragility may be produced by very 
small quantities of a fluid or semi-fluid 
constituent, after the main mass of the 
material has solidified, is hardly capable 
of exaggeration, and microscopical evi- 
dence will presently be published which 
will conclusively prove that proportions 
of sulphur hitherto deemed harmless may 
under certain conditions, produce a re- 
markable mass weakness fully capable of 
accounting for mysterious and disastrous 
effects Sulphide of iron is incapable of 
adherence to the constituents adjacent to 
it within the mass, so that the extent of 
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its injurious effects will depend upon the 
Its 
least injurious form is that of fused glob- 


form in which it exists mechanically. 


ules, which are practically equivalent to 
minute blowholes. Its most dangerous 
form is that of attenuated membranes en- 
veloping groups of crystals, and forming 
weakness equivalent to 
The mechanical distribu- 
tion of the semi-fluid sulphide during the 


long lines of 


minute cracks. 


rolling and hammering of steel, presents 
dangerous possibilities and requires rig- 
orous microscopical investigation. 

A fruitful field of 
already yielded important results is the 
the 
changes taking place during annealing. 


research which has 


microscopical determination of 
The constituents chiefly involved in this 
change are the carbides and sulphides, 
the 
completely negatived the accuracy of the 


and results already obtained have 
generally accepted theory, of annealing 
It is not intended in the present article 
to anticipate, by premature publication. 
the remarkable influence of annealing on 
the distribution of sulphide of iron, and 
the increase in mechanical strength fol 
With refer 
may be 
pointed out that in one of our leading 


lowing such redistribution. 
ence to carbides, however, it 
textbooks on metallurgy the toughening 
influence of the process of 
attributed to three causes: I. 
of hardening carbon into carbide 
2. A breaking up of large crystals 
3. A distribution 


annealing is 
A change 
car- 
bon. 
into minute crystals. 
of carbide carbon from crystalline pel- 
lets into finely-diffused particles. Micro- 
graphic analysis has shown that not only 
are the foregoing statements inaccurate, 
but they are also opposed to fact, for the 
1. There is no harden 
2. The crys- 


following reasons: 
ing carbon in steel castings. 
tals become much larger on annealing. 
3. The carbide carbon is entirely concen- 
trated into crystalline pellets. The above 
case is a single example of the light des- 
tined to be thrown on the metallurgy of 
steel by micrographic analysis. It, how 
ever, yet remains for engineers to fully 
grasp the realities briefly set forth in this 
article. To do so, it is necessary to 
examine a comprehensive collection of 
properly prepared iron and steel micro 
sections. The recognition of the value oi 
the science to metallurgical engineers has 
undoubtedly been retarded by a pedantic 
the the 
structures observed by photography. 

It seems that the idea that the camera 
is the George Washington of 


adherence to reproduction of 


inanimate 
As a mat 


ter of fact, there is only one philosophical 


life has not yet been exploded 


instrument capable of conveying more in 


accurate impressions than the camera, 


and that is the gas meter. Anyone who 
the 


steel, and with the foggy series of photo 


is familiar with actual structures of 
graphs published from time to time to 
admit the 


The 


represent them, will 


of the 


accuracy 


above statement technical 


difficulties involved in photographically 
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reproducing the micro-structure of opaque 
objects under high powers are so great, 
that at present the only reliable means of 
reproduction is laborious hand drawing, 
employing either a micrometer or camera 
lucida; and the only reasonable objection 
to such a course is an imputation of mala 
fides to the operator 


For obvious reasons, the structure of 
iron and steel has herein received most 
attention, but micrographic analysis is 


capable of application to many alloys, and 
of explaining not only their mechanical 
but 
so that 


also their electrical 
the 


properties, con 


ductivities, science is of im 
portance, not only in practical metallurgy, 
but also in theoretical physics, based on 
electrical properties 


Coal 


observations of the 


of alloys.—‘“Iron and Trades Re 


view.” 


A Tri-Axial Rotary Pump. 


The accompanying illustrations show a 
reversible rotary pump, of the Klein sys 


tem, having three axes, and involving 


points of great advantage as compared with 
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The re 


the surfaces of the 


symmetrically in every revolution. 
1s always a contact ol 


rollers, to the suction from the 


separat 


forcing action 


This pump is interesting, because not 
| I MS 

only do its members turn with the same 
angular velocity, but the rolling takes 


place only between surfaces of the same 
circumferential speed; and herein lies the 


quality of durability in good working con 


dition, which is not found in certain 
pumps of two axes, where the wings of 
one roller rub against the shell much less 
than the other roller, and vice versa 


There results from such an action a frix 


tion which, in addition to the loss of use 


ful energy, tends to wear the members 
and, as the closeness of contacts dimin 
ishes, gradually to lessen the efficiency 


These difficulties seem to be avoided in the 
Klein pump, because of the absolute equal 
the circumferential velocity of th« 
the the 


ity ol 


rolling surfaces; for blades of 


upper roller come in contact only with the 


wall of the upper cylinder, and at exit 


therefrom pass into the open spaces be 


tween the segments of the lower rollers 
These 


danger of an interference from a slight de 


spaces are so large that there is no 
viation, due either to irregularity of wear 
on the rollers or to a blow, which is a mat 
ter of considerable importance 

These pumps are designed for pumping 
less 


to elevations of one hundred feet or 


They are adapted to liquids either cold 
hot or sirupy, and may also be used as 
blast machines. They turn at moderate 


speeds and yield a good efficiency 











Fig. 3 
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many other other machines of this class Near Manchester, England, a large 
The following description is translated chimney was recently taken down in a 


from the ‘Revue Industrielle,” Paris: 
Of the three rollers which revolve at the 
same speed in the cylinder of the pump, 
two are cut out on either side, so as to 
leave two segments diametrally opposite; 
while the third roller is hollow, but with 
its periphery entire and provided with two 
blades 


the interior of the shell comprises portions 


radial The transverse section of 


of three equal circles, cut by the suctior 
pipe The shafts ot 
h 


the three rollers are driven by spur wheels 


and escape orifices 


inclosed in a protective casing 


An examination of Figs. 1, 2 and 3 w 


show the operation of the pump. The three 
phases represented correspond to a quarter 


the rollers, and are reproduced 


turn of 


The 


27 feet in diame 


rather novel way chimney was 


octagonal. »7O teet high, 
ter, and was estimated to weigh 


tons \ 


on. the 


4,000 


street of was close to it 


cottages 


ind a vacant field on the 


north, 


south, so that it was necessary to control 


the direction of its fall. One-half of the 


] 


base was cut away on the south side, the 


} 


tructure being supported temporarily by 
strong timbers and uprights. The tin 
bers, when all was ready, were saturated 
with paraffin and set on fire, burning so 
fiercely that in six minutes, after a pre 
liminary lurch, the chimney gradually 


telescoped downward, falling within a very 


ited are 
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ELECTRICAL MACHINERY. 


Electrotechnics—xX. 
The Principles of Electricity for Practical Men. 
BY 


FRANK S. MASON, 


SATURATION. 
coincident 


The rapid drop 
with the 


24. 
in the value of y, 
increase of the magneto-motive force, as 


represented by H, shown by the tables 


B 

20,000 
. 
= 15,000 pnp 
_— Annealed, Wrought Tvon 
= 
s 
~ 
S 
> 10,000 
> 
z 
. 
x 
t 
= 5,000 
oe 


1,000 


0 ” 10 2 


Magneto-Motive Force H 


Grey Cast Iron 


upward from the former and outward 
from the latter corresponding values, to 
a point of intersection. For instance, take 
the figures quoted for finding the value 
23. Upward from five in O H 
and outward from four thousand in O B, 
gives point @ in the line for gray cast iron; 
or upward from five to outward from ten 
thousand in O B, gives point } in the line 
And so we 


of yin § 


for annealed wrought iron. 





30. 10 0 
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Fig. 31 


given last week, indicates the fact that, as 
noted in $19, there is a point beyond 
which the result (B) does not justify the 
expenditure of the amount of additional 
energy required; or, in other words, fur- 
ther additions to the ampere turns. This 
point varies from B equal to ten thousand 
to twelve thousand for cast iron, to B 
equal to sixteen thousand to twenty thou- 
sand for wrought iron. 

The case is exactly parallel with the 
overcrowding of a steam pipe to a point 
where the drop in pressure is excessive, 
or with an electric conductor pushed be- 
yond its safe capacity to a point at which 
an undesirable or a dangerous degree of 
heat is developed. 

On the other hand, if a steam pipe is 
of a size greatly in excess of what is 
needed, there is a waste of material and an 
amount of money lying idle to no pur- 
So, 
and the magnetic circuit as well. 


pose. also, .with the electric circuit, 
The clearest and most impressive man 
>ner of determining in any case where the 
limit of useful saturation of a given iron 
or steel is to be found, is to plot out a 
line on cross-section paper from figures 
such as are given in the tables to which 
reference has been made. The diagram 
Fig. 31 is laid out from Tables II and ITI. 

In this diagram the line O H represents 
the magneto-motive force, and line OB 
represents the magnetic flux. The points 
in the curve are determined by projecting 


may proceed until an entire curve has 
been plotted. 
From this diagram it will be seen that 


from the initial point the magnetization of 


ata 


This fact is still more clearly developed 
in the exaggerated diagram shown in 
Fig. 32, in which the curve O @ represents 
the magnetic flux through an iron core, 
and the line Ob represents the magnetic 
flux due to the same magneto-motive force 
acting on air only; that is to say, with the 
iron But the im 
pressive and instructive feature of the dia- 
gram is the line 0 ¢, which is the line Oa 
minus Ob, and is plotted by setting off 


core removed. most 


points downward from O @ to distances 
equal to the altitude of corresponding 
points in the line O }, directly below. The 
line O ¢ therefore represents the actual in- 
crease in the magnetic flux due to the 
presence of the iron. Observe that be- 
yond the bend of the curve the line is 
straight, and the rise is very slight—so 
slight, indeed, as to be very nearly hori- 
zontal. This fact emphasizes the satu- 
rated condition of the iron very distinctly. 
It is considered that if it were possible 
to push the magnetization far enough, the 
‘lines Ob and Oc would meet, the per- 
meability of the air being then equal to 
that of the saturated iron, in which case 
the value of ,, for the iron core would be 
two, not one, as might appear at first 
thought, since we have to add the altitude 
of 0 ¢ to that of O 0 in order to obtain O 4, 
the total magnetic flux B in iron. 

The lines in the diagram shown in Fig 
33 illustrate graphically the decrease in the 
value of 4 with the increase of the magnet- 
ic flux. Beginning at a with ,;, equal to three 


thousand and B equal to five thousand 





Fig. 32 


the iron lags a trifle. Then the value of B 
rises rapidly with each addition to the 
followed by a 


magneto-motive force, 


somewhat abrupt bend toward a_ hori 
zontal direction as the iron approaches 
saturation, and from the bend of the curve 
onward the line rises but very gradually; 
showing at a glance that to push the mag- 
netization much beyond the bend of the 


curve is a waste of energy. 


H 


intst 


American Mac 


(for wrought iron), the value decreases 


to yj equal to thirty as the value of 2 
rises totwenty thousandat 0; while forcast 
iron, beginning at c with 4 equal to eight 
hundred and B equal to four thousand, the 
value of , decreases to thirty-seven as 
the value of B rises to eleven thousand 
at d. This diagram also is laid out from 
Tables II and III, where it will be found 


that the values at @ are based on a mag- 
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neto-motive force H of 1.66, and at B of 
666, in Table III for annealed wrought 
iron. Again, the values at ¢ are based on 
a magneto-motive force of H = 5, and at 
d of H = 292, in Table II for gray cast 
iron. 

Comparing Figs. 31 and 33, 
observed that, coincident with 


it will be 
the rapid 
relative increase in the magnetic flux up 
to the point of saturation, as represented 
by B compared with H in Fig. 31, there 
is a rapid decrease in the permeability to 
the same point as represented by 4, com- 
pared with B in Fig. 33; while beyond 
the point of saturation, the value of B 
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compared with H in Fig. 31 rises slowly, 
and the value of 4 compared with 4 in 
Fig. 33 
slowness from the same point. 


corresponding 
This effect 
may perhaps be more clearly seen if Fig. 
33 is stood on end, with the line B toward 
the observer, when the line representing, 


decreases with 


for instance, annealed wrought iron may 
be considered as “dropping” from @ to D 

It should be remembered that the value 
uwis obtained by dividing # by //7; and 
referring to Tables II and III again, it 
will be found that if the figures in column 
B are divided by those in column H, the 
result will give the figures in column yj; 
or, if 4 and AH are multiplied together, 
the result will be B. 


The Thomson-Houston Co., of New 
Haven, Conn., have brought suit against 
the Kelsey Electrical Specialty Co., of 
New Haven, Conn., and the Billings & 


Spencer Co., of Hartford, Conn., to re 


strain them from manufacturing the over 
head trolley bar, the Thomson-Houston 
Co. claiming that it has patents which 
give it the exclusive right to manufacture 


these bars 


One of the conspicuous things about the 
American electrical press, is the unanimity 


with which each insists itself to be the 


youngest of the fraternity 
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The Relative Merits of Drum and Ring 
Armatures, Considered from the 
Standpoint of the Users of 
Electrical Machinery. 


BY WM. BAXTER, JR. 


in Two Parts—Part Hl. 


Figs. 1 and 2 are simple diagrams show 
ing the way in which wire is wound on 
drum and ring armatures, respectively 
Fig. 1 shows three pairs of coils, and Fig 
2two coils. In both figures the coils are 
shown separated, to more readily illustrate 


Annealed Wrought Tron 


a 
= = Ss on» & 
mm Sf of oF 
3 1 ic Vachinist 
the method of winding; but it will of 


be understood that in a finished 
armature the 


It might appear at first sight, that, as in 


course, 


whole surface is covered 


- 





“ig. 1 
WINDING OF DRUM ARMATURE, 


both styles of armature the whole surface 


is covered, that portion of the wire that 


is on the periphery would be equally well 
secured in both cases. But this is not so 
By looking at Fig. 2 it will seen that the 
wires in coils @ and % run side by side 
throughout their entire length; therefore, 
they can be placed so that there will be no 


them \ 


will 


similar 
that the 


vacant space between 


inspection of Fig 1 show 


coils, where they pass over the ends of the 


armature, do not run side by side. Now, if 
we imagine coil @ to be as near to coil D 
as possible, we will see that as % must 


13-285 


amount 
the 


over @, a certain 


be left 


bend and pass 


ot space must between two, 
unless we make a very sharp bend in DB 
much sharper than would be allowable in 
practice 

that 


the wire 


From this cause alone we can se¢ 


there would be more chance tor 


~b 





Fig. 2. 


WINDING OF RING ARMATURI 
on the periphery of the drum armature to 
become loose than there would be with 
the ring armature This difference does 
not amount to very much, however, be 


cause the space between the sections can be 


filled in with insulating material, so as to 


greatly reduce the chance for vibration 
But when we come to consider the con 
dition of the wires over the ends of the 


two styles of armature, we will at once see 
that the ring is decidedly the best. In 
the latter type of armature the wire is held 
in place just as securely on the ends and 
on the inside of the ring as upon the peri 
phery, the wires being practically parallel 
their entire 


each other throughout 


W ith the 


case, becaus« 


with 
length drum construction this 
over the ends the 


the 


is not the 


wires each other: therefore, 


cross 
space they occupy is not filled in solid, but 
is interspersed with numerous cavities 
As a result, the 


of the armature is in a somewhat yielding 


mass of wire at each end 


condition 


By looking at Fig. 1 it will be seen that 


the sides F of coils C will have a tendency 
to move away from the center of the shaft, 
under the strain impressed by centrifugal 
force. In addition to this, the magnetism 
of the field will exert a force at the point 
wire Under 


it is evident, that if there 


d to displace the sidewise. 


these two strains, 


is any slackness in the wire a certain 
amount of movement will take place. To 
obviate this trouble, great care is taken, 


in winding drum armatures, to have the 


wire drawn as tightly as possible without 


injury to the insulation, and at the same 
time to run it along the path that will 
make the shortest distance from one sid 
of the armature to the other; but with all 
the care that can be exercised, it is evident 
that where so many wires cross each 
other, some may be left loose li any ot 
the wires vibrate while the machine is 
otion, the insulation will be chafed, and 
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in time will be worn away sufficiently to 
allow the bare wires to come in contact. 
When that occurs, a certain number of 
coils will be short-circuited, and an enor- 
mous current will be generated that will, 
in a very few seconds, heat the wire to a 
temperature high enough to burn the in- 
sulation. To guard as far as_ possible 
against such troubles, strong insulating 
cloth is placed between the different coils 
where they cross each other. This puts 
off the day of reckoning, but does not re- 
move the weakness of this style of con 
struction. 

It is evident from the foregoing that, in 
the ring armature, the insulation is not 
subjected to as great a strain as in the 
drum type; therefore, if the same skill and 
care are used in the construction of both, 
the former should be the most durable. 

Although this conclusion is true, we can 
also say, that if good judgment is used in 
designing a drum armature, a structure 
may be produced that will be very nearly 
if not fully as durable as the ring. To ac 
complish this result, it is necessary to not 
much wire on the 
Most designers like to use all the wire 


wind too armature 
possible, because it enables them to ob 
tain a large output from a small machine. 
But this advantage is obtained by sacri- 
ficing durability. 

In order to obtain a thoroughly sub 
stantial the 
area of the wire on the periphery of the 


construction cross-sectional 
armature should not be over twenty-five 
per cent. of the cross-section of the arma- 
ture core for diameters under eight or 
nine inches, and in larger sizes the per- 
centage should be still less. As an example, 
an armature five inches diameter outside 
should have a core four and a half inches 
diameter. This would make the space oc- 
cupied by the little than 
twenty-four per cent. of cross-section of 
Thus: 


wire a less 
core, 


Outside dia., 5 inches 19.64 inches area, 


. 


Core Ss ss 15.90 
Difference, a i 
3-74 
23. + per cent. 
15.90 


Figs. 3 and 4 illustrate the difference 
between an armature wound with a small 
amount of wire, and another in which the 
amount is so great as to render substan- 
Fig. 3 
the difference between the diameter of the 


tial construction impossible. In 


core @ and the outside of the wire F, is 
such that the space taken up by the wire 
is less than twenty-five per cent. of the 
cross-section of the core. In Fig. 4 the 
takes up about this 
In Fig. 3 it will be noticed that the line @, 
which represents the outside of the wire 


wire double space. 


over the end of the armature, is a much 
flatter curve than the same line in Fig. 4. 
It will also be noticed that the wires of 
coil 0 in Fig. 3 cannot be thrown very far 
from the center, if at all, by the action of 
centrifugal force, because they would have 
to move on the curve ¢, and would there- 
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fore at once press against the wires under- 
neath and go no further. But in Fig. 4 
the very different; the 
curve € 
the more the coil ® moves away from the 
center, the looser it will get. 

From these two illustrations it will be 
seen that, if an armature is constructed as 
shown in Fig. 3, the movement of the 
wires running over the ends will be prac- 


would be 
is outside the line 4; therefore, 


case 


tically nothing; but if constructed as in 
Fig. 4, there can be a great deal of move- 
ment,eas the only thing to hold the wires 
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Fiy. 3 
MODERATE AMOUNT OF WIRE. 
in place is their own stiffness. Hence, 


such an armature would soon give out. 
All things considered, ring armatures 
should be the most durable, and no doubt 
are; but drum armatures, if properly pro- 
portioned and well constructed, may be 
depended upon to give good service. 
The durability of an armature, however, 
is not the only question of importance; 
the cost of and time required to make re- 
pairs when a burn-out does occur, are also 
questions of importance; and in these re- 


} 
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Lig. 4 
EXCESSIVE AMOUNT OF WIRE, 


spects the ring has a decided advantage. 
When an armature short-circuits, it sel- 


dom burns out more than two or three 


coils. If it is of the ring type the coils 
can be readily removed and new ones 
wound in their places, and if the workman 
is sufficiently skilled he will not have to 
disconnect the commutator to make the re- 
therefore, the cost of replacing the 
With a 


drum armature the case is quite different. 


pairs; 
damaged coils will be small. 
The burned-out coils may be among the 
outside or the but the 
chances are that they will be midway be- 


tween the ends; therefore, to repair the 


inside ones, 


damage, the commutator will have to be 


disconnected and removed, and one-half 


of the armature wire taken off and re- 
wound. This will involve an expenditure 
equal to more than half the cost of rewind- 
ing and connecting the whole armature, 


and will in all probability be four or five 
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times as much as the cost of the same re- 
pairs to a ring armature. 

In summing up we can say, therefore, 
that the ring armature is the most de- 
sirable, because it is not so liable to give 
out; and if it does, the cost of repairing 
will be less than drum armature, 
and the time lost on account of the dam- 
age will be less, as a ring armature may 


for a 


be put in service as soon as the repairs are 
made, while a drum armature should be 
allowed to stand for several days, so that 
the insulating varnish may become thor- 
oughly dry and hard. If the armature is 
started before it is dry, the wires may shift 
under the strain of centrifugal force, and 
furthermore, the liquid in the varnish, in 
most cases, is of low enough resistance to 
allow the current to break through the in- 
sulation and burn out the coils, thus ren- 
dering it necessary to make the repairs 


over a second time. 


LETTERS FROM PRACTICAL MEN. 


The Kane-Pennington Motor. 


Editor American Machinist: 

I do not wish to “hit a man when he is 
down,” but I do wish to help this Kane- 
Pennington-Randol et. al, matter, so that 
in the long run the public may as clearly 
and correctly as possible understand the 
mysterious mechanical witchcraft by 
means of which an inventor (?) can pro- 
duce unheard-of economic results by 
going backward. 

Having examined the Kane-Pennington 
engine (more than once), and having seen 
and examined the motor bicycle, running, 
both on the ground and suspended in air, 
I am free to confess that I was not only 
surprised, but shocked, when I read Mr. 
valuable 


Randol’s first article in 


To my mind, it was astonishing 


your 
paper. 
that a 
journal should soberly rush into print— 


writer for a_ reliable technical 
in our analytical era—with such vigorous- 
ly-drawn claims about the ‘‘mysterious”’ 
properties of a most 


and “miraculous” 


primitive combination of poppet-valve, 
piston, cylinder and igniter, and grandly 
waive the opportunity (tendered) for ex- 
amining certain slips of paper, purporting 
to be diagrams which would sustain his 
claims. 

Of course, I would not charge him with 
the plebeian practice of ordinary intoxica- 
tion, but only that he was deeply under 
the influence of a certain intoxicant, which 
many people in the West will recognize 
the nature of when I refer to it as the 
“Elixir Hypnotique a Pennington.” 

The 


way of a certain class of inventors who are 


greatest stumbling-block in the 
ever prolific in schemes for revolution- 
izing all (settled or unsettled) industries, 
is the blinding mixture of hope and faith 
that they can in the mechanical world get 
When a man 
believes he can produce, or that his friend 


something for nothing. 
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can produce dynamic energy, without 
sacrificing its full equivalent of some other 
form of energy, his shins are abreast of 
that stumbling-block; and if he does not 
receive a little wholesome light, he will 
hit it sure, and the block will not be the 
one to suffer in the collision. 

Now, I do not wish to criticise the in- 
Kane-Pennington engine; 


Indeed, he 


ventor of the 
he did 
showed great sagacity in making his en- 


his best, of course. 
gine light when he didn’t want it heavy. 
All I wish to point out is, that his engine 
must not be expected to do what it is 
not made to do. If I mistake in the fol- 
lowing items, I shall be much obliged to 
Mr. Randol if he will set me right: 

ist. The engine has no provision for 
automatically gaging the amount of fuel 
consumed to the amount of work done, 
but has a little throttling needle valve to 
be regulated by hand, a la gasoline stove. 
Result: Great wastefulness, great irregu- 
larity of motion, great and unavoidable 
discharge of unconsumed carbon; hence, 
unpleasant odor. 

2d. It has no means provided for gov- 
erning its speed; therefore it is incomplete, 
since it must constantly be under the eye 
degree of 


attendent where 


regularity of motion is required. 


of an any 

3d. It makes four sparks in two revolu- 
tions and wastes three of them; therefore 
is certain to lack economy in the use of 
electricity. 

4th. It wears its electrodes three times 
as fast as it should; and as I believe no 
“mysterious” or “miraculous” substance 
is available in it for electrodes which is 
denied to other makers of engines, ‘‘sim- 
plicity” in that case is not dearly pur- 
chased. 

5th. Is it not a fact that in all weights 
ef the engine given (17% pounds, etc.) 
the balance wheel and frame have been 
left out of the computation, and only the 
cylinder, piston, valves and connections 
given? 

6th. Will anyone, who knows what he 
is talking about, claim that from 500 to 7506 
explosions per minute can take place in 
any thin metal cylinder without so heating 
it as to cause its destruction, where no 
means other than the naked cylinder walls 
are provided to carry off the heat absorbed 
from the exploding gases ?—it being borne 
in mind that the 
of the explosion is near the melting point 


maximum temperature 
of platinum, and repeated from eight to 
fourteen times per second. This would 
have to be done to generate the full power 
of an engine at 1,000 revolutions and 1,500, 
respectively. 

C. .. mA. 
Chicago, II] 


A New Split Die. 


Editor American Machinist: 

It may be interesting to some readers 
of the 
peculiar form of a split die, which, al- 


“American Machinist’ to see a 
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though designed and made by me for a 
special purpose, can in principle be ap- 
plied in other cases where similar cutting 
has to be done. 

The 


was to cut off flat steel-wire strips, such 


above-mentioned special purpose 


as are used for dress stays; the chief re- 
quirement was the production of abso 
lutely clean, burrless ends on the strips 

The dies used before were of the com 
mon, solid block type; but as the cutting 
edges wore out rapidly in use, the die 
was spoiled in a short time, making rag 
ged ends on the strips. The illustration 
shows the die as now in use, and, as it has 
given satisfaction for more than a year, I 
think it worth describing. 

The two die halves are placed in a rec 
tangular recess of a cast-iron bolster, and 


held firmly down and together by set 
the 


screws bearing upon beveled sides 





A NEW 


Two wedge pieces fit the sides of the angu 
lar recesses between the die halves, and 
are forced in or released by set screws 
The figure shows in full outline the loca 
tion of one of the wedge pieces. 

Now, it will be readily seen that, on tak 
ing out the die halves, the sides of the 
cutting edges be ground, and afte 


the die 


may 
halves are replaced in the bolster 
or shoe, by means of set screws and ad 
justing wedge pieces, a perfect punch fit 
can be restored again. Lugs upon the 
cutting end of the punch serve as guides; 
they enter the die before the act of cutting 
takes place 

wide, 


As the wire that is cut is 1% inch 


the die furnishes about six itresh cutting 
divisions before another grinding is nec 


] 


\ movable guide plate, resting 


the 


essary. 


upon the die and screwed down to 


bolster, is provided for the wire to slide 


in. 
The die is mounted on a foot press; a 
girl operating it being able to cut off pieces 
of 6 to 10 inches length from coiled wire 
at the rate of 150 to 200 in a minute. 
Set screws, however, would not insure 
for heavy cutting; 


sufficient stability 





SPLIT 


wedges or other means must be employed 
to secure the die halves firmly 
New York FRANK HERLT. 


Setting Angle Plate. 
Editor American Machinist: 

I am glad to see Mr. Watson has shown 
(February 20th issue) another way to do 
this job, as it is an advantage to know ot 
all the different ways, so one can choose 
the method adapted to the facilities at his 
that the 


limits of accuracy which he wishes to at- 


command, or will come within 


tain. 
Mr. Watson’s method would probably 


appeal to nearly all lathemen, as it in 


volves nothing except what can be ob- 


tained in any shop that uses a lathe, besides 
being, as he says, quicker than mine; but 


I could not have applied it, because my 


DIE 


lathe, as furnished by the makers, does 


not admit of the large face plate and live 


center being used at the same time. On 


the other hand, the 
lot of Mr. Watson’s pieces would depend 
live center, the truth of 


the 


accuracy of the second 


on the truth of the 
the arbor, and also on alignment of 
the lathe; none of these factors having any 


the What 


particularly, was some 


effect in method I described 


1 was after more 


Way in which the angle plate could be set 
off center to some predetermined distance 
but, of 


by micrometer measurement; 


course, both methods are on a par in this 
respect, as Mr. Watson could put a disk 
on his arbor and turn it to a given diam 
eter, which could be accurately and con 


veniently measured, and could then shove 
against this to locate it 


WALTER GRIBBEN. 


srooklyn, N. Y 


Working Conditions of Hub Tools. 
Editor American Machinist: 

Yours of the 25th instant has been re- 
ceived 


ihe cutting speed was 60 revolutions 
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per minutes, and bar of stock 1!} inches 
inch at its 
fed 


diameter, turned down to 33 
smallest The tools 
from a 2-pitch single worm, making 45 
revolutions per minute, into a 40-tooth 
worm wheel, thence through a 6-pitch sin- 
gle screw direct to the tool holder. The 
lubricant used was pure leaf lard oil, sup 
plied in a liberal manner, so that the tools 


diameter. were 


and stock were entirely flooded. 

Trusting this will supply the informa 
tion desired, I am, 

GEO. G. PRENTICE. 
Supt. Windle Cycle Co. 

Worcester, Mass. 

[The above refers to the tools for mak- 
ing hubs referred to in Mr. Randol’s arti- 
cle, published last week.—Ed. ] 


The Designer of Improved Punching 
Machines. 
Editor American Machinist: 
In reading your article upon “Bicycle 





Tools,” in your February 2oth issue, | 
that page 
box-frame punching press in 


205 you show a 
Fig. I11, 
“well de 


notice upon 
which you speak of as being 
You fail to say, however, as 
doubtless did that this 
general form is copied from the punching 


signed.” 


you not know, 


presses which I designed about twelve 
years ago (in place of the ribbed ones then 
prevalent), and which were then new in 
the market, although they have since been 
copied a number of times, both here and 
A distinguishing feature of these 
with the pinion 


abroad. 
was the belt fly-wheel 
forming an extension of its hub, running 
upon a stud, upon which also ran the ad 
jacent loose pulley. This 
made a success by the carefully-arranged 


system was 
proportions of the stud, and its anchorage 
in the frame with a view to getting suffi- 
cient stiffness without employing the out- 
hoard bearing, which had previously been 
so much used. I inclose circular dated 
June 1, 1885, showing my original design. 
The machine had, however, been built a 
year or two earlier. 

You speak also of the “globe-end” pit- 
man as being the most desirable style of 
adjustable connecting rod. This you will 
find, was patented by me May 4, 1886, 
No. 341,353, claim 5 broadly covering it. 
It since has been developed into extensive 
use by the Ferracute Machine Company, 
during several years, and by means of 
numerous experiments to ascertain cor 
rect proportions. I make these explana- 
tions knowing that you will wish to give 
credit for design where it is due. 

OBERLIN SMITH. 

Bridgeton, N. J. 


A Well-Equipped Draftsman. 
Editor American Machinist: 
Although rather late, I wish to reply to 
Mr. Tecumseh Swift in January 23d 
“American Machinist,” regarding — tri- 


angles. I use not only a third triangle, 
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but have, and frequently use, 5, 10, 15, 20, 
2214, 25, 271, 30, 35, 40, 45 degrees (eleven 
in all), which give about all the angles 
more 


without two or 


I also have a very complete set of 


desirable using 
pieces. 
batten angles, varying by 1-16 inch up to 
1 inch, and by % inch to 12 inches; i. e., 
1-16 inch in 12 inches, 14 inch in 12 inches, 
ete. | with 
board with all these angles marked on, so 


use in connection these a 
that I can readily set an angle T-square if 
desired. I also use angle T-squares with 
double heads, so that by simply turning 
upside down I get angles both directions 
from center; this is very convenient for a 
great deal of work. 

I keep and file the “American Machin- 
ist’ in a cabinet just the size of the paper, 
and put a movable board shelf between each 
year’s number, and keep the entire indexes 
in one of the “handy binders,” which 
gives me a chance to examine all the in- 
dexes and refer to any paper in the cabinet 
without handling the whole year's volume. 

Thanks for the change in “American 
Machinist’; it is a decided improvement 
over the old form. 

EZRA ESTEP. 

Sandwich, III. 


Cross-Section Paper in the Shop. 


Editor American Machinist: 

I am very glad to see that the many 
uses of cross-section paper in the shop 
and drawing room are beginning to at 
tract attention in your columns. 

Mr. W. O. Webber opened up its use 
in connection with shop sketches, in your 
issue of March sth, but more may profit- 
ably be said in that direction. 

I have found the systematic use of such 
paper for shop sketches one of the greatest 
labor savers and equalizers, as well as 
work expediters, that I know of. In many 
lines of work the drawing office, like the 
pattern shop, is in a chronic state of feast 
or famine. 
has been sold for quick delivery; every- 
thing is at a standstill until the drawings 
are out, and high pressure doesn’t describe 
the state of things in the drawing office. 

These cross-section paper sketches may 
be made in a fraction of the time required 
blueprinting, 


A new size or style of machine 


for drawing, tracing and 
and they can be used with entire satisfac- 
tion for a surprisingly large number of 
details. <A and Eagle 


copying pencil, with a pad of cross-sec 


scale, compass, 
tion paper, complete the draftsman’s out- 
fit for the work. A copy press keeps a 
record for office use; and when the pres- 
sure is over and the draftsmen are asking 
for something to do, the copy book may 
be gotten out and, supposing the machine 
to be intended for an addition to the regu- 
lar line of product, the sketches may be 
put in permanent shape by being repeated 
in drawing and tracing. The use of the 
paper thus serves to both cut down the 
hills and fill up the valleys, and thus makes 
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the work of the drawing room much more 
uniform. 
Regular 
paper, as sold by the instrument dealers, 


lithographed cross-section 





is, however, rather expensive for this kind 
I have found an effective and 
common writing 


of work. 
cheap substitute in 
paper, ruled by the stationer into ™%4-inch 
squares. Such paper will not, of course, 
be of the refined accuracy of the regular 
cross-section paper, but it answers such 
purposes just as well. It is cheap enough 
to be used freely, and can be ordered in 
pads, thereby increasing its convenience. 
C. K. JACKSON. 


Testing Injectors. 


Editor American Machinist: 

In your issue of January 23d, the article 
on ‘* Testing an Injector,” by W. H. Wake- 
man, contains an error, which, though per- 
haps unimportant, should, I think, be cor- 
rected for two reasons—the high authority 
which your paper is on all such matters, 
and the fact that the article is written for 
the purpose of instruction : 

When testing an injector raising water 
from the tank, the weight of water was 
that ted to the injector. 

When testing the injector supplied with 
water under 25 pounds pressure, the water 
that was weighed was the water fed to the 
injector increased by the weight of steam 
used by the injector. 

The error the fact that in 
case the steam used by the injector was 


lies in one 
weighed, in the other case it was not. 

In an ordinary single-tube injector, the 
proportion of steam used to water enter- 
ing the injector is very nearly 1 to 14. 
‘Therefore, the weight of water in the bar- 
rel when the injector was taking water 
under pressure should be diminished by 
one-fifteenth, or 624 per cent. This would 
change Mr. Wakeman’s figure, for the in- 
crease of feed due to taking water under 


ie 
3 


ur 


pressure, to 22% 624% = I : 

As a check to the above calculation, | 
add the following, which may prove of 
value to some of your readers, as by means 
of it the increase of capacity due to any 
such change as that tested by Mr. W. may 
be calculated. The formula used is from 
Pochet’s ‘* Steam Injectors,” published by 
I). Van Nostrand 


v ir - Piz 
V(v ) 
1+4 62 4 

in which 

V’ = velocity in feet per pound of mix- 
ture of water and steam entering the di- 
vergent (or second) tube of the injector ; 

v velocity in feet per pound of steam 
entering injector ; 

y = pounds of water entering injector 
per pound of steam entering injector ; 

P = pressure per square foot of water 
entering injector ; 

fp, for an ordinary single tube injector, 
equals the pressure of the atmosphere in 
pounds per square foot ; 
= force of gravity $9.3. 


ss 
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Applying this formula to our two cases, 
we have : 
Case I.—Injector drawing water from 
tank: Lift = 2 feet. 
In this case, P = p 


I (v- I +>)= 0 
V 


ri 


I+y 
1446.5 (‘* Kent,” page 668.) 
y='14 
V = 96.4 
Case II.—Injector receiving water under 
a pressure of 25 pounds per square inch. 
We have wv the same as in Case I, since 25 
pounds is less the three-fifths of the boiler 
pressure (70 pounds); y is assumed to be 
the same; P = 5.760; pf = The 
formula then is : 


We have v = 


2,160. 


V? — 96.4 V = 1857.7 
V = 113 
We have found then : 
In Case L.—V = 96.4 
In Case IL.—V = 113 


—or an increase of 17.2 per cent. for the 
case of the water being delivered to the 
injector under pressure. 

The figure found by Mr. Wakeman has 
been shown to be 15% per cent., showing 
an agreement of within 2 per cent. If 
had taken y = 13, instead of 14, the calcu- 
lation would have given 15 per cent.- 
sult identical with Mr. Wakeman’s. 

The weak point in the above calculation 
is that y is assumed to be the same in both 


we 


a re- 


cases. 
roughly that this is true. 

In conclusion, Mr. Wakeman’s test would 
have been practically correct if he had 
used in both cases the method employed 
in the second case. 
weighted safety 
valve between the gage and the barrel 


Mr. Wakeman’s experiment shows 


Instead of using a 
valve, a simple globe 


into which the injector is delivering is all 
After the injector has 
started, this valve is closed until the gage 


that is necessary. 


stands at the boiler pressure. 

Hoping that you will pardon the length 
of this letter, and that it 
some value to your readers, I am, 


may prove ot 
CHARLES P. PAULDING. 
Calumet, Mich. 


Admission Requirements in Engineer- 
ing Schools—The Apprentice- 
ship System. 





Editor American Machinist: 

I was very glad to see, in the issue of 
the “American Machinist” for February 
13th, two articles—one referring to 
Lehigh University, at South Bethlehem, 
Pa., and the other on “High Admission 
Requirements in Engineering Schools.”’ 
Both of these articles emphasize a point 
that I think deserves a great deal of at- 
tention; that is, that most of our technical 
schools are out of reach of the poor boy, 
who largely supports himself, and that 
they tend to turn out a class of graduates 
who are crammed full of principles, but 
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know almost nothing of practice, or of 
the application of principles to practice. 
My own experience has been that, for 
assistants, I much prefer those young 
men who have spent three years in a regu- 
lar machine shop, and then had a year 
or two in a technical school where they 
were allowed to study just what their 
previous practice had shown them that 
they would need most in actual life, to 
graduated 
from one of the high- 
technological institutes, with 
shop practice whatever. 

It always seemed to me that our Poly- 
technic Institute at Worcester, Mass., was 
more nearly on the right track than some 
others. Here is a technical school making 
for with 
the boys at work, at small wages, making 
these things, and at the same time study- 
ing the principles of the things on which 
they are actually working, and so more 


have with a fine 


theoretical thesis 


those who 


grade no 


something commercially sale, 


fully fixing both in their memory. 
Whenever I have had charge of large 
manufacturing plants (and this has been 
for the past 
twenty years), I have endeavored to carry 


most of my time during 
out a certain policy, and it has always 
It has been 


to get good bright boys to sign for and 


resulted very satisfactorily. 


serve a three or four years’ term of ap- 
prenticeship at one of the many trades 
being carried on in such a place, i. e., 
the machinist’s, pattern maker’s, molder’s, 
If the boy 
proved bright and intelligent, and, above 
all, and push 
self ahead, some time during his third 
year I took him out of the shop and put 
him into the drafting room for six or nine 
months, during which time he was taught 
how to make drawings, what drawings 


blacksmith’s or carpenter’s. 


eager willing to him- 


were made for, and what ideas they were 
He 
simple, plain geometry, and told to study 
He 


was then taught to design simple pieces, 


intended to convey. was given a 


that part referring to plane surfaces. 


and especially those referring to jigs and 
shop appliances and work, and finally he 
went back to the shop again to complete 
his time, with his ideas broadened and his 
mind brightened by what he had seen in 
the drawing room. Now, if he was, say, 
a machinist, he was allowed to take indi- 
cator cards and assist in adjusting en- 
gines on the test blocks, including those 
with automatic shaft governors, to assist 
in making evaporation boiler tests, and, in 
fact, givena good chance in practical steam 
engineering, and finally, if he was un- 
usually bright, was sent to nearby towns, 
at first in company with an older expert 
engineer and then by himself, to “doctor” 
or adjust a And I must 
confess, myself, to having been surprised 
at the development of some of my boys. 
One of them now, after fully five years 
in the shop and drawing room, is taking 
a special course at Tuft’s College in ap- 
plied mechanics, calculus, etc., this seem- 
ing to be about the only school he could 


“sick” engine. 
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find where he could study just what he 
wanted without passing an examination in 
or having to study a lot of subjects in 
which he had not so much interest, and 
to which he could not afford to give his 
time. 

Other boys, as those in the foundry, 
after two years, were given a time in the 
drawing room and a short time in the 
pattern shop, and then went back to the 
foundry and were put on as “melter’s 
helpers” on the cupola, where they were 
required to keep track of the charging of 
the cupola, the mixing of the iron and 
fuel, and charging “the heat,” to cast the 
test pieces from the different grades of the 
melting, and the next day to take these 
pieces over to the laboratory and test them 
in the testing machine. 

We always gave the preference in se 
First to the 


sons of foremen, then to those of old and 


lecting these boys as follows: 


faithful workmen, then to nephews and 
relatives of the above, and finally to out 
siders, making it as a requisite that none 
should come in as a full apprentice except 
those of seventeen years of age and having 
a good grammar-school education, with 
the ability to read and write a good hand 


We 


were always overrun with applications, 


and figure easily as far as proportion, 
names being on the books a year in ad 


vance, awaiting their turn. These boys 
were regularly indentured, signing papers 
with parents or guardians, and it was in 
every way a success. 

If I were asked to-day which I would 
advise a young man to do, who aspired 
to fit himself for the engineering profes- 
sion—go to a technical school, or enter 
a machine shop and learn the trade first 
I should unhesitatingly tell him to do the 
latter, as I believe that the habits of con- 
centration and observation then and there 
acquired are of incalculable benefit to him 
in after life, as well as when he comes to 
go into the technical school after his shop 
He then knows what he 


wants to study and why he wants to study 


season is de nie 


it, and, I believe, has far more earnest ap- 
I do 


not think that the point made by some 


plication than he ever had before. 
professors, that the three or four years 
of shop life unfit the boy for study, is well 
taken. I went to evening drawing school, 
and to algebra and geometry classes, all 
during my apprenticeship, and am not 
that my principal 
amusement on Sundays was making me- 


ashamed to confess 
chanical drawings. 

I concur fully with the idea expressed 
in the “American Machinist,” that pre- 
vious shop experience should offset some 
of the more advanced of the present re- 
quirements for admission to engineering 
In fact, I would go further, and 
say that I think shop experience and a 
good grammar-school education should 
be the only requirements for admission to 
such a school, and that practical knowl- 
edge and duties should be taught in prefer- 
ence to theories and useless problems, 


schools. 
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such as the “mathematical study of shades, 
shadows and perspective,” which should 
be entirely done away with. Life is too 
short and time too precious to waste them 
on any line of thought or study that is 
not to be called upon for everyday use 
in the life work of the person in question. 

I was greatly impressed the other day, 
in a tour through the engineering and 
physical laboratories of the Lawrence 
Scientific School at Harvard University, 
with the Boston Society of Civil Engi- 
neers, by the methods of study there. In- 
stead of the student spending hours of 
poring over books, subjects were brought 
to his mind by lectures, illustrated by lan- 
tern slides and models in such a manner 
as to convey ideas to his mind in short, 
terse, crisp doses, proven beyond all ques- 
tion, and so more readily assimilated and 
remembered. A case in point: We were 
shown into the Geographical Lecture 
Room; two papier-maché models of a 
river valley were shown to us—one of the 
original valley, silted up with alluvial 
drift; the second showing how the grad- 
ually narrowing stream had terraced its 
way through this drift and, meandering 
backward and forward, run up against a 
spur of the original valley rock on one 
side and formed a waterfall, which we en- 
gineers had then proceeded to develop 
into a water power, with mills, factories, 
city, etc. The talk was short—occupying 
less than five minutes—yet I heard many 
members say they had learned more in that 
five minutes of the formation of waterfalls 
than they ever knew before. It is the pro- 
fessors who must do the studying now- 
adays, and the tabulating into formule and 
tables of practical results, and give it to 
succeeding generations in short meter— 
small doses and often. Where can we 
find the ideal engineering school on these 
lines, turning out good foremen, super- 
intendents and chief engineers, as well as 
professional men? 

Wm. O. WEBBER. 
Boston, Mass. 


[We have no hesitation is saying that 
the establishment in which Mr. Webber 
carried out his admirable system of ap- 
prenticeship secured a return commen- 
surate with his enlightened policy. It is 
a common remark that the only way to 
get good men is to raise them, and there 
is no question that a shop having such a 
spirit in its management will secure a 
spirit of hearty co-operation among its 
men, which will accomplish more than any 
would-be cattle driver on earth. ‘There 
is a great deal of human nature about 
man.”’—Ed. ] 


Logarithms—Foote’s Constant. 


Editor American Machinist: 

I have just read Mr. Foote’s article ad- 
vocating the use of logarithms, and can 
indorse all he says of them. I do not 
think, though, that Mr. Foote has ever 
seen a copy of “Bowditch’s Navigator,” 
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or he would not have such a bad opinion 
of text-books in general, for this ex- 
cellent work devotes just eight pages to 
the practical application of logarithms, in- 
cluding multiplication, division, powers, 
roots, rule of three, interest, and also 
logarithmic sines, tangents, etc., and not 
a ghost of a theory. This is rather a 
bulky work, as there is necessarily a lot 
of matter that is useless to the ordinary 
machinist, and I regret that the logarith- 
mic part is not published by itself. I, 
too, had to learn the theory of logarithms 
when at school, even to the extent of con- 
structing a very small part of a table, but 
have not found that knowledge of as much 
benefit as what I gathered from the book 
prepared for the use of the “‘jolly tar.” 

I have seen Foote’s constant in a num- 
ber of tables of constants; the only one I 
can lay my hands on now being ‘Loomis’ 
Practical Astromony,” where it is given to 
ten decimal places. 


Brooklyn. WALTER GRIBBEN. 


Editor American Machinist: 

The use of the constant 0.31831, the 
ratio of the diameter to the circumference 
of a circle, is not at all new, as your 
christening it “Foote’s Constant” would 
indicate. I was taught it in a grammar 
school in Philadelphia more than thirty 
years ago. It will also be found in print 
on page 57 of my “Mechanical Engineer’s 
Pocket Book,” in the following form: 

‘Ratio of diameter to circumference = 
reciprocal of 7 = 0 3183099. Also as fol- 
lows: If 7 = diameter, C = circumference; 

Cc 099 
D = grees C. 
Ww 

Referring to M. E.’s letter on “Strength 
of Gear Teeth,” I would refer him to 
what I have written on that subject, on 
pages 900 to 905 of the “Pocket Book.” 

New York. WM. KENT. 


Editor American Machinist: 

Regarding “Foote’s Constant for Diam- 
eters,” would say that this has been sug- 
gested in print, and may be found on page 
5 of Oscar J. Beale’s ‘Practical Treatise 
on Gearing,” published by Brown & 
Sharpe Mig. Co., 1887. 

It does not seem possible that this 
should have been the first publication of 
it—though it is the only one that I remem- 
as it would seem that 





ber to have seen 
the first thought of an engineer—or a 
lazy one, anyhow, like me (perhaps some 
of your readers will not admit that I am 
an engineer, but they will admit that I am 
lazy)—would be to use the reciprocal of a 
number for multiplying, rather than go 
through a long problem of division, which 
involves multiplication, anyhow. 0.31831 
is simply the reciprocal of 3.14159. 

I have an idea that Mr. Durfee could 
prove than Noah used this thing when he 
was “figgering” how long it would take 
that dove to get back. 

Meriden, Conn. W. L. CHENEY. 


[We have several additional letters of 
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the same import, and it is clear that we 
shall have to take a back track on the 
suggestion that Mr. Foote was first to 
suggest in print the use of the reciprocal 
of m2 One correspondent has found it 
in a book published in 1825. We doubt 
not, however, that its use will be new to 
many of our readers.—Ed.] 


Curvature of the Earth — Dividing 
Circles—Working Drawings— 
Oil on Taps and Reamers. 


Editor American Machinist: 

Just a few words more on the curvature 
of the earth. I think by using some of 
“Easy Way’s” eye salve and an eye glass, 
perhaps Tecumseh Swift will be able to 
see about how much he has been out 
of plumb. As for myself, I am perfectly 
willing to be jostled about a good deal, 
provided that good may come of it. 

It is dangerous, of course, to get into 
deep water when one cannot swim; but 
when learning this art I found it a great 
help to venture out a little, and ever since 
I have been venturing along the danger 
line, and when not sure that my ground 
was tenable, have relied largely on that 
process of reasoning which lies midway 
between perfect certainty and guesswork 
—“reliable approximation,” as you so 
aptly style it in an editorial of February 
13th. 

It was from such a standpoint that I 
ventured to question the correctness of 
the formula for determining the curvature 
of the earth, as given by Tecumseh Swift, 
in December 5th issue. However much 
I may have gone “askew” in my criticism 
of January 30th, it is gratifying to know 
that such contributors as “Superannuated” 
and “Observer” have clearly demonstrated 
the fact that the curvature of the earth is 
not as the square of the distance—although 
this rule may givea reliable approximation 
for short distances. I do not know the 
above gentlemen, but will improve this 
opportunity of extending to them my sin- 
cere thanks for the service they have ren- 
dered; not in the narrow sense of vindi- 
cating my statement, but in furnishing 
hints along lines which may attract the 
attention of hundreds of readers of the 
“American Machinist,” and lead them to 
fuller investigations of those very inter- 
esting lines of study found in the higher 
mathematics. Just here I feel like recog- 
nizing the good offices, too, of your con- 
tributor, “Easy Way’ (who is also a 
stranger to me), in his efforts put forth 
in your January 30th number to vindicate 
my statements concerning dividing or 


multiplying calipers. 


There are one or two points which I 
may call attention to, which have not been 
brought out by the discussions on the best 
method of dividing a circle, as presented 
by William Newton, February 6th, and 
Walter Gribben, February 2oth. 
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I do not think there is anything to com- 
mend in the use of a number of triangles 
for dividing the circle, or for securing 
any number of degrees. Why not use 
either a metal or a transparent quadrant 
for this purpose? Then, when it comes 
to dividing a circle into any great num- 
ber of divisions, I have found it the most 
accurate and expeditious way to first get 
an equal division in some multiple of the 
whole number of parts; as, for example, 
if 50 be the number, first divide the circle 
into Io parts, and then the subdivision of 
each of these into 5 parts will be com- 
paratively an easy matter. 

While on this subject, permit me to go 
a little further, to say that I think a great 
deal of time and labor is often wasted on 
working drawings. The draftsman seems 
to lose sight of the fact that measures are 
to be taken from figures, and not by ap- 
plying a rule or scale; at least this, I be- 
lieve, is the common practice. Of course, 
such a workman should have some pride 
in having his work appear neat and artis- 
tic; but the point I make is, that entirely 
too much time may be consumed in secur- 
ing unnecessary accuracy as to small and 
unimportant details. It must be admitted, 
however, that in the drawing room, as in 
the machine shop, the speedy and profit- 
able man must be possessed of nice judg- 
ment, to know when to be exact, and 
when not to be. 


I have been interested in the question 
now being discussed as to when oil should 
be used on taps, reamers and other work, 
and when a substitute may be employed. 
My experience has invariably been, that 
where severe usage is required of tools, 
as in the case of tapping wrought iron 
and cutting bolt threads, nothing equals 
good lard oil. A few times I have been 
induced to try substitutes, but the experi- 
ment in every case has proved very ex- 
pensive, many times the saving in oil hav- 
ing been expended on dies. 

It has always been my practice to use 
oil when tapping cast iron, and I cannot 
say whether or not it has a preserving 
tendency; but it is noticeable that, when 
oil is not used, the tap will, 
cut larger than itseli—that is to say, a 
screw which fits an oil-tapped hole prop- 
erly will fit loosely in one tapped dry. 
lathe or planer work, 
especially where a smooth finish is desir- 
able, it is well known that soda water, or 
soap suds, answers a good purpose; but 
it is not so generally known, I think, that 
the efficiency of the mixture will be greatly 
improved by proper mixing. The follow- 
ing quantities are sufficient for a barrel of 
water, and they are well worth a trial: 

5 pounds common soap; 
5 pounds sal-soda; 
14 pound carbonate ammonia; 


so to speak, 


In ordinary 


1% pound salts tartar; 
4 pound borax. 
These ingredients should be thoroughly 
dissolved by boiling. 


They will not rust 
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the tools or work, and will remain good 
even in the warmest weather. 
QUIRK. 

[As it seems to be pretty well estab- 
lished by this time, thanks to Tecumseh 
Swift, that the circumference of the earth 
is approximately a true circle, and as that 
shape is good for rolling purposes, it will 
be best to let her roll on in peace and free 
from our contributory friction, giving our 
attention for the present to the leveling of 
our heads and our machinery according 
to the most approved methods of “re- 
liable approximation.”—Ed. ] 
Constant — Short Rule for 

Areas. 


Foote’s 


Editor American Machinist: 

Mr. Foote, in his article on Logarithms, 
gives us a constant for finding the diame- 
ter of circle from the circumference, .and 
states that he has never seen it in print. 
He must have made a very limited search 
for it, as I have been familiar with this 
formula for fourteen or fifteen years, hav- 
ing first Molesworth’s 
“Pocket Book of Engineering Formule”. 
It is also to be found in ‘‘Nystrom” and in 
Morrison’s “Practical Engineer”. 


noticed it in 


In looking over my notebook in search 
of this formula, I ran across something 
of the same kind for finding the area of a 
am unable to state from 
source I got this rule, but can vouch for 
the simplicity and handiness of it. Per 
haps it will be as familiar to Mr. Foote 
as his formula is to me. However, I will 
give the rule, and perhaps some of your 
it, and 


circle. |] what 


readers will know the author of 
proper credit can be given to him: 

I square the diameter and multiply by 
.7, repeat the product one decimal point 
to the right, multiply result by .2, and re 


peat as before. Take, as example, 36 


inches diameter: 


30 & 30 129060 


multiply by.7 9072 
repeat go72 
multiply by .2 18144 
repeat 15144 
giving 1017.8784 req. area, 


The ease and usefulness of this rule will, 
I think, be apparent to anyone, as, after 
the first row of figures are obtained, the 
rest may be done mentally and very 
quickly, with little chance of error. 

I wish that any of your readers who 
have any short cuts like these would make 
them known, as they are of great benefit 
to all who have any calculating to make 

RICHARD THIRSK. 


[Mr. Thirsk’s multipliers are equivalent 
to .7854, as will be seen at once 


first multiplier 
second ‘ -O7 
third “ .0O7 X .2 O14 
fourth ‘* .OO14 
sum .7854 


—Ed.] 
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Foote’s Constant. 


Editor American Machinist: 

I do not see anything very new in your 
correspondent, Mr. Foote’s rule for find- 
ing the diameter of a circle from the cir- 
cumference. He simply uses the recipro- 
cal of Pi, 
in mathematical 
where almost all the formulae 


I have used reciprocals often 
work, especially in the 
slide rule, 
use reciprocals. They are very handy and 
often save many figures. 


C. H. MARION, 


The communications 
which we have received, calling attention 
to books in which the multiplier to which 
Mr. Foote called attention may be found 


great number olf 


(of which letters we have published but a 
small part), will explain to many of our 
correspondents why their communications 
do not appear in our columns. We may 
be pardoned for saying that this flood of 
letters on a subject of this kind is to us a 
very gratifying evidence of the care with 
which the “American Machinist” is read. 
are all 


Keep watch on us, friends; we 


human 


The bicycle seems to be responsible for 
a great many attempts of novices to write 
for the daily papers on mechanical sub- 
jects which they know nothing of, and 
attempts tend to confuse 
those who innocently read them, and to 
One of 


these writers recently undertook to show 


which only 


add to the gaiety of nations. 


how much superior the bicycle is to a 
freight car as a carrying vehicle, and he 
refers to the “factor of strength,” and says 

the “factor of 
being neariy one- 


that in a freight car 


strength” is very large, 


half the weight the car will safely 
carry; while in the bicycle the “factor of 
strength” is very small, wheels of 22 to 
23 pounds being guaranteed to carry 


from 300 to 400 pounds; which is alto- 


gether a beautiful example of mixing 


things. 


Rust, as we all know, is one of the most 
persistent enemies of the machine con- 
structor and manufacturer whose goods 
are oxidizable, and a satisiactory rust pre- 
ventive is therefore of special import- 
Such a preventive seems to have 


the called 


which seems to possess the 


ance, 


been found in new material 
*Mannocitin,” 
valuable qualities of absolutely preventing 
rust, perfect transparency, durability under 
handling, and the ability to resist absorp- 


tron by paper wrappers that may be around 


the goods. The Cleveland Twist Drill 
Co., Cleveland, O., for instance, have 
found considerable difficulty, resulting 


from the absorption of rust, preserving 
material by paper wrappers put around 
packages of drills. With “Mannocitin” 
they state that there is no such absorp- 
tion, and no difficulty whatever. 
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The Legitimate Field of the Electric 
Motor. 





There can be no doubt that a large 
factor in the success of the electric motor 
has been its mechanical simplicity, com- 
bined with the fact that the motion at its 
origin is circular. Most machines re- 
ceive a circular motion, although, per- 
haps, changing it many times in fulfilling 
their functions; and the result is that the 
connection between motor and machine 
is of the simplest possible character. A 
feature which sometimes operates against 
the motor is its high speed, which involves, 
in many cases, a train of reducing gearing 
which it is desirable to get rid of. This, 
while objectionable, may not be of suffi- 
cient moment to weigh seriously against 
the advantages named, especially as, with 
reducing gearing included, the electric 
is for most purposes simpler than any 
other known motor. 

It seems to be a universal law of human 
activity that the impulse acquired by a 
device in its legitimate field shall carry it 
to applications without that field, and 
where, instead of being appropriate, it be- 
comes inappropriate. 

An illustration of these remarks may be 
found in the application of a motor to a 
small chain hoist. We have become so 
accustomed to winding a hoisting chain 
upon a drum, and so converting a rotary 
to a straight line motion, as to almost 
forget that the motion of hoisting is a 
straight-line motion, and that the most 
appropriate motion for such work is one 
giving a straight-line motion at its origin. 
Such a motor is found in the straight- 
lift air hoist, which connects the motor 
to the load in the simplest conceivable 
manner, and so offers the same advantage 
for this purpose that the electric motor 
offers for driving most ordinary machin- 
ery. The disadvantage of high speed in 
the electric motor is here at its maximum, 
as the speeds of hoisting are necessarily 
slow, and the train of reducing gearing 
is correspondingly long. The air hoist 
meets this condition also, as the speed of 
the piston is naturally the same as that of 
the load. 

Another application in which the elec- 
tric motor seems to be contra-indicated, 
as the doctors would say, is to pumping. 
Here again we have the conditions of 
straight-line motion and slow speed at 
the point where the work is done, with a 
corresponding length and complexity of 
connecting gearing if the electric motor 
is to be used. Compressed air applies 
here even more directly and simply than 
to hoisting machinery, the pumping be- 
ing done in pneumatic pumps now on the 
market, by air pressure applied directly 
to the surface of the water in a closed 
chamber, without the intervention of con- 
necting machinery of any kind. The re- 
sulting machine is of the simplest con- 
ceivable kind, and reduces the problem to 
its lowest terms. 
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We do not mean to imply that the 
geared electric pumps are not good and, 
in many cases, desirable machines. Spe- 
cial cases require special treatment, and 
with electricity already laid on, or with 
special difficulties in the way of using the 
compressed-air appliances, it would be bet- 
ter judgment in many cases to apply the 
electric hoist or pump rather than install 
a complete air plant for a minor purpose. 
Again, in traveling cranes the length of 
bridge and trolley travel render direct- 
pulling cylinders for those purposes in- 
applicable, and so make rotary motors of 
some sort necessary; and the facility with 
which electric power may be picked up 
anywhere, by simple contact with a wire, 
tells powerfully in its favor. 

The fact remains, however, that judged 
on its fundamental fitness for the purpose, 
and apart from the conditions which in 
some cases determine against it, com- 
pressed air would seem to furnish a better 
and more general solution of the prob- 
lems of pumping and simple shop hoist- 
ing than electricity. 


The Dangers of Belting. 


Probably few whether me- 
chanics or not, realize how many acci- 
dents occur in connection with belting, 
and how many of these accidents are fatal. 
With a full appreciation of the dangers 
of steam boilers, circular saws, cheap 
elevators, and similar terrors of the me- 
chanical world, the belt seems to be able 
to hold its own with any of them as an 
agent of destruction. As belts are in use 
wherever machinery turns, so the acci- 
dents caused by them are distributed over 
the whole land, and no complete record 
of them is ever compiled, no compre- 
hensive view of their malignant work is 
ever obtained by any individual; but, 
wherever one may live, he will find the 
local press occasionally telling of one of 
these casualties, usually with horrifying 
details of whirling limbs and scattered 


persons, 


brains. 

These belting accidents are, as a rule, 
usually the result of carelessness or of 
ignorance, the latter case too often mean- 
ing the carelessness of another who has 
permitted the ignorant exposure. After 
nearly every accident it might be truth- 
fully remarked that it need not have 
occurred, and that it would not have 
occurred if everything had been all right 
and if someone had not done wrong. 
Belting accidents do not occur where 
belts are running steadily and where they 
are left alone. They never chase their 
victims, but they do sometimes suggest 
the existence of some power of fascination 
to draw the innocent toward them. When 
a belt breaks while running, it usually 
simply drops down in a heap on the floor, 
although occasionally it winds around 
the running shaft and catches a victim in 
its coils as it goes. 

When a belt is being thrown on to a 
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pulley on a running shaft, when it is being 
thrown off a running pulley, when it is 
dangling from a running shaft in the pro- 
cess of relacing or repairing—these are 
all times of danger. The responsibility 
for the events that occur is to be divided 
between the belt itself, burs and rough 
spots upon the shaft, projecting set-screw 
heads, notches in the edge of pulleys, slip- 
ping ladders, loose clothing of workmen, 
and other particulars all more or less 
wrong in themselves. 

It is idle to think that the handling of 
belts in connection with running shafting 
can ever be stopped, any more than the 
starting of kitchen fires with kerosene can 
be stopped; but much may be done te 
make the practice less frequent, and to 
make it, when necessary, as safe as possi- 
ble. It is very remarkable that, with the 
great quantity of belting employed in 
every industrial establishment, it is so 
rare to find any man whose business it is 
to look after the belts and see that they 
are always in order, and if repairs, taking 
up or other adjustment is necessary, to do 
it at times when the shafting is*stopped. 
If belts are large enough to do their work 
without overstraining, the giving out of 
them and the handling of them during 
running hours would seem to demand an 
explanation. 

It seems as though obstacle 
in the way of the new bridge 
East River at New York has 
moved, and that the work of construction 
will now go forward. The bridge is ex- 
pected to cost about $10,000,000, and will 
be the greatest structure of the kind in 
the world. The engineer who will direct 
the work is Leffert L. Buck. 


Wer POs D 
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every 
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Name and address of writer must 
accompany every question. ; 

Questions must pertain to our special- 
ties and must be Y general interest. 

We cannot undertake to answer ques 
tions by mail. 


An annoying typographical error oc- 
curred in our reply to Question (47). 
The last logarithm given has 6. for a char- 
acteristic, while it should have 4., both by 
multiplication and to agree with the 
previous determination. The final answer 
to the problem, as taken from the table of 
logarithms, should have been 1893.6, not 
1793.5, aS given.., 


(52) E. H. L., Brooklyn, N. Y., asks: 
What degree of temperature is iron when 
it has a dark-red color? The question 
was asked at an engineer’s examination. 
I have asked a great many in the iron- 
heating business, and could not find out. 
A.—Much depends on the eyes of the 
observer as to when he will begin to see 
red heat. It is usually said, however, 


that iron begins to be visibly red in the 
dark at about 700 degrees Fahr. 


The fol- 
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lowing is the table constructed by Mr. 
Pouillet, and which is generally accepted: 


Deg. F. 

Incipient red heat......... 977 
eT beers » 1508 
Incipient cherry red....... 1,472 
Se WRI 650-04 0048494000 1,652 
Cleat CRefry TOG. 0.200000 1,832 
Deep orange......... ees. SO 
CIGOP CRORES. cccsccccsces 2,192 
, ee 2,372 
DEM WHI. 6600 6<00500 o-. 9,559 
( 2,732 
Dazzling white. ..........- , to 
{ 2,912 

In connection with this, the following 


table of temper colors and temperatures 
is interesting. A bar of bright iron or 
steel, slowly heated in contact with air, 
assumes the following tints at the tem- 
peratures given. 


Deg. F. 
rr eee i 437 
PE d.cccc ce kendokeenenes 473 
RE ee err rer 509 
WEEE Gis seduiuetnaraceaawse 531 
DN oie nads anes sabia 550 
 eulan bane dee Rene oe 559 
PEP Wie scncouass seen eas Me 
CPN UE i xc sins wdnnkaune 752 


(53) W. S. C., Los Angeles, Cal., asks: 
1. What should be the size and power of 
an air compressor to fill a reservoir 16 
inches in diameter and 2 feet long, pres- 
sure in reservoir to be 50 pounds at the 
end of a haif hour? A.—The capacity of 
the tank is 16? X .7854 & 24= 4,825.5 cubic 
inches = 2.79 cubic feet. A pressure of 50 
pounds is equal to say, 4% atmospheres; 
(50 + 15) +15 = 4%; and as the reservoir 
at the beginning will contain air at a pres- 
sure of one atmosphere, there will remain 
only 3% atmospheres to be pumped in. 
Then 2.79 < 3% =—— 9.3 cubic feet of free 
air to be pumped in thirty minutes. This 
would be at the rate of .31 cubic foot, or 
535.68 cubic inches, per minute. If the 
pump made 100 strokes per minute, the 
required free-air capacity would then be 
5.36 cubic inches per stroke; and assuming 
the pump to be single-acting, this, with a 
liberal addition for contingencies, should 
be the piston displacement. A plunger 
pump 114 inches in diameter and 6 inches 
stroke would give 1.257 &.7854 K 6 = 7.32 
cubic inches, and this should be sufficient. 
The power required for the pump would 
be very light at first, and would increase 
withthe pressureinthereservoir. The final 
rate of power required would be 1.25? * 
7854 X 27 X UY 100 — 33,000 = .048 
horse-power. A pump could be made 
that would enable a man to fill the above 
reservoir in ten minutes or less, but we 
have answered the question as it was 
asked. 2. Suppose we have a tank 4 feet 
in diameter and 9 feet long, and wish to 
fill it with molasses. How much quicker 
will it fill with a good vacuum in the tank 
than by gravity alone? The diameter of 
the supply pipe is 3 inches and the head 
is 8 feet. What should be the size and 
power of an air pump to form a good 
vacuum in twenty minutes? A.—A head 
of 8 feet would give a pressure of about 
3% pounds, and whatever vacuum in 
pounds per square inch was produced in 
the tank would be to that extent an addi- 
tion to the head or pressure to which the 
liquid was subjected. The increase in rate 
of flow should be nearly as the square 
roots of the respective pressures. If a 
vacuum of 101% pounds were produced in 
the tank, the total pressure would be in- 
creased fourfold, and the flow should be 
nearly doubled. The best, way to produce 
a vacuum would be to fifl the tank with 
steam to a little appreciable pressure, and 
then to cool the tank, or allow it to cool, 
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and condense the steam Most of the 
water of condensation might be collected 
in a small chamber below the bottom of 
the tank, with a valve to shut it off before 
admitting the molasses. To produce a 
vacuum by means of an air pump would 
require considerable power. The capacity 
of the tank is 4° & .7854 KX 9 = 113 cubic 
feet. If we had an air pump with cylinder 
1 foot diameter by 1 foot stroke, then its 
capacity per single stroke would be .7854 
cubic foot, and the ratio of the cylinder 
capacity to that of the tank would be’ ha 
.00695; and if the piston of this pump made 
100 strokes per minute for twenty minutes, 
or 2,000 strokes, the absolute pressure 
would probably be brought down as low 
as 4 pounds, so that there would be an 
excess of atmospheric pressure of 10% 
pounds, as assumed above, or a little 
more. The final power required to work 
the pump would be about 5 horse-power. 
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Literary Notes. 


MACHINE SHOP ARITHMETIC By Fred 
H. Colvin and Walter Lee Cheney, Edi 
* Machinery Published by the Practi 
lishing Co., East Orange, N. J Size 

} flexible covet Price ents 


This useful little manual relates espe- 
cially to the ordinary daily calculations 
Some of the chapters are 
for Taps, 


Speed of 


of the shop. 
on Screw-Cutting, Drilling 
Speed of Pulleys and 
Drills and Taps, Speed of Grindstones 
Wheels. 


Formulas, Mensuration 


Gears, 


and Emery Decimals, Square 
and Cube Roots, 
Abbreviated 


To all who do not understand 


and Calculations are also 
discussed. 
the subjects discussed, the book will be 
found very useful; while to many who 
do understand them, but who do not often 
have to make the calculations, the book 


will serve as a useful reminder. 
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ELECTRICITY UP TO DATE FOR LIGHT, 


POWER AND TRACTION. By John B. 
Verity. Frederick Warne & Co. 5 x7% inches; 
238 pages; illustrated. Fifth edition, Price 
1.00 


This is a popular account of the various 
applications of electricity to lighting, 
power, heating, traction and medicine. It 
does not enter into detailed descriptions 
of apparatus, nor the principles of elec- 
tricity. 

YN(¢ CURRENT ELECTRICAL 
LITERATURE, 1895. By Max Osterberg, 
E.E, A.M., Fellow of Columbia College. 
D. Van Nostrand Co, 7x 10 inches, 143 pages. 

Price, $1.00 

This is a new addition to the various 
indexes to periodical engineering litera- 
ture which the immense volume of such 
literature has called into existence. The 
book is, however, more than an index, 
a synopsis of each publication noticed be- 


SYNOPSIS OF 


ing given, whereby the scope and con- 
clusions of the article are indicated. The 
articles indexed are from American, Eng- 
lish, French and German sources. Within 
its field the book will be found of great 
value. 


Recent Inventions in Metal.Working 


Machines. 
Figs. 1, 2, 3 and 4 show, respectively, a 
plan, end elevation, detail of spacing 
mechanism and vertical section of the 





Plan View. 








AUTOMATIC VALVE MILLING MACHINE, 
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AUTOMATIC VALVE MILLING MACHINE. 
same, in an automatic valve milling ma- 
chine, the invention of Messrs. J. G. Oliver 
and G. C. Bardons, of Cleveland, O. 
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The object of the invention is to provide 
automatic mechanism for revolving the 
work, and an automatic stop at the com- 
pletion of each piece. 

The arrangement and adjustment of the 











AUTOMATIC VALVE MILLING MACHINE. 
cutters are as usual in this class of ma- 
chines. For operating the spacing and 


stop mechanism, the right-hand spindle 





FIG 7 


NEW DIE. 


SCREW CUTTING 


is extended, and through 65, ¢8, 9, 10, ¢13, 
F’ and cam D the work-table is recipro- 
cated, a weight E opposing cam D, 

As best seen in Fig. 2, €11 is a loose 
bearing supported in its raised position 
on the weighted bell-crank lever f+, and 
when dropped to disengage worm €?2, it 
is held by a second bell-crank f5. Lever 
f* is unlatched by cam f%. The ratio of 
gears ft and f?, for milling hexagonal 
valves being 1 to 3, the worm is dropped 
at the completion of the third cut. A 
hand lever f7 raises and relocks ¢11 in 
position to start the work-feeding and 
rotating mechanism. Of course, the gear 
ratio and spacing mechanism may be read- 
ily arranged to face work of any number 
of sides. 

In Fig. 3, pawl 08, fast on the main 
frame, effects the spacing in a manner 
readily understood. The trips 012, b12 
(Fig. 4) unlock the turret as it moves to 
the left, and pass each other idly on the 
return. This figure also clearly illustrates 
the work-clamping device. 


Figs. 6 and 7 show an improvement in 
dies, the invention of Mr. A. J. Smart, of 
Greenfield, Mass. The object accom- 
plished is the easy adjustment and secure 
holding of the die, either side up, in the 
holding ring. The pointed adjusting 
screws enter the milled slots 0? in the 
usual manner. The backing and holding- 
down screws ©, being set in the ring 
slightly below the slots 61 in the middle of 
the die, answer the double purpose of 
adjustment and of securely holding the die 
against the shoulder @, 
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Information Wanted. 


We want information from all parts of 
the country regarding new industrial 
establishments, or enlargements and im- 
provement of old ones. 

We will pay for such information, and 
would like the names and addresses of 
those who will furnish it. If you will do 
it, send us your name and address. 


Rope-Driving Practice. 


BY W. H. BOOTH. 


It is perfectly true, as ‘““M. E.” writes, 
that there is no distrust of rope gearing 
in England. The reason is simply that it 
has been carefully studied, and there is 
an enormous field of experience in the 
question, so that bad details have been 
eliminated. Ropes very quickly displaced 
belts; but in the early days of rope-driv- 
ing, belting was not made of the excel- 
lence that is now the case. There was not 
the stretching of the separate hides which 
is, I believe, now the practice of best 
makers. But in respect, English 
practice in rope-driving is in advance of 
other practice, and that is in the use of 
cotton ropes. A cotton rope is not to be 
named on the same day as a rope of hemp. 
The fiber of hemp—especially of manila— 
is a rough and coarsely uneven fiber, and 
a manila rope cannot be made solid. It 
may be made harsh and unyielding, but 
it is impossible to make a rope of hemp to 
In a cotton 


one 


compare with one of cotton. 
rope there are sixty or eighty thousand 
separate threads, usually of No. 32 yarn. 
By No. 32 is meant that a single thread 
of the yarn will require a length of 32 
hanks to weigh a pound, a hank being 
840 yards. In other words, the ropes of 
a 1,000 horse-power engine will consume 
from seventy to one hundred thousand 
miles of single yarn. 

The separate yarns are divided between 
the three strands of which the 
built up, three being the recognized best 
number of strands; and in each strand of 
the best-made rope there is a division of 
the strand into many smaller strands, so 
arranged that if a length of rope strand be 
taken of, say, three inches it can be peeled 
off in successive layers; and in this way, 
when a rope wears, it is only one set of 
threads. Every thread in the rope main- 
tains its proper distance from the surface, 
so that there is no general destruction of 


rope is 


a rope by wear. 

With such exactly-built ropes there is 
practically an absolute uniformity of size 
and hardness, and this is different from 
what obtains with manila. Consequently, 
every rope in a set of cotton ropes sinks 
equally deep in its groove. 

The raw material of the ropes is almost 
invariably American or Egyptian cotton. 
Egyptian has rather taken the lead, but it 
is said there is practically no difference 
between the two. 
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The diameter of the smallest pulley is 
usually taken as thirty diameters of rope 
as a minimum; but it must be remem- 
bered that if a rope has to run over a 
guide pulley, and to take a reverse curva- 
ture in doing so, it will suffer far more 
than in bending in one direction only. 
From some recent evidence brought to my 
notice, it would appear that as much or 
more harm would be done to a rope if led 
in an §-curve around a pair of 4-foot pul- 
leys, as if led round one 2-foot pulley, so 
destructive is the effect of back and for- 
ward bending as compared with bending 
in one direction only. The effect is to 
reduce the middle of the rope to dust, the 
outside remaining apparently sound. 

It is a great mistake to apply much 
composition to ropes. Only enough 
should be put on to prevent the surface 
of the rope from fluffing up. A composi- 
tion sometimes used is plumbago and 
molasses; but this is not to give adhe- 
sion. Ropes do not slip, for they gain 
grip by reason of the wedge action of the 
grooves in which they work. The angle 
between the sides of the grooves is vari- 
ously 40 to 45 degrees, and the bottom 
of the groove is usually semi-circular in 
English practice, with a 34-inch radius. 
Certain continental practice favors deeper 
grooves with flat bottoms; but so long 
as the ropes do not touch the bottom of 
the grooves, this is a point of no import- 
ance. It is important that the grooves 
of the driver and driven pulley should be 
exactly opposite. Possibly, it is lack 
of this that often causes ropes to revolve 
round their own axes, in place of bedding 
to shape in the groove. A revolving rope 
is thus squeezed continuously on different 
sides, and cannot become consolidated. 
It is exposed to constant internal friction, 
and will be less durable than a bedded 
rope, which, under fair conditions, may 
last a dozen years, or even more. 

When the continuous rope is employed, 
not only is it subject to numerous double 
bends, but it never enters or leaves a 
groove properly, for the grooves are 
never opposite to each other, but simply 
are a half groove removed laterally; while 
the final pass of the rope has to be taken 
from the extreme left of one pulley to the 
extreme right of the other pulley, to bring 
the rope back again to No. 1 groove after 
its circuit of reduplication. 

Another advantage of the system of in- 
dependent ropes is that, in event of failure 
of one rope, it first shows signs of weak- 
ness, and stretches somewhat so as to 
take a less share of the load. It can be 
removed, the remainder of the ropes being 
fully able to run without it, and a fresh 
This is 


rope can be put on at leisure. 
not the case with one long, reduplicated 
single rope, which is no joke to replace if 
broken and unwound, and is far more 
liable to cause an accident if it should 
break, as well as being far more liable to 
break, for it cannot refuse, by stretching, 
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to perform its full duty at every part of its 
length. 

In the early days of rope-driving their 
diameter was 2 inches, but at the present 
time they are only 1% and 1% inches. 
Thinner ropes, of course, work better than 
thick, for they suffer less by bending. 
Thick ropes have the advantage of en- 
abling narrower pulleys to be employed, 
and this may be an advantage when it is 
desired to keep the span of a shaft small 
between the bearings. The various pro- 
portions of rope diameter, speed and pul- 
ley diameter are all a matter of com- 
promise, like so much in mechanical en- 
gineering. 

The necessity of using cotton ropes, or 
ropes of a uniform texture, is important, 
in view of the fact that ropes of different 
diameters will sink to different depths in 
the grooves; and if this occurs, it is 
obvious that one rope must perform a 
greater share of work than another, and 
this must cause greater friction, for one 
or both of the ropes must either slip or 
stretch. 

With well-designed rope gears, it is not 
likely that there is an excess of powet 
wasted beyond what is wasted by belts, 
but rope-driving has been accompanied 
by large and heavy fly-rims, and it is the 
friction of the engine shaft carrying these 
heavy wheels that has, perhaps, led up 
to the idea. 

Finally, in regard to velocity, there is 
no necessity to run ropes at high speed, 
for they are at their maximum power at 
about 8o feet velocity per second, and even 
at 60 feet per second they are not far 
behind. It is the rapid increase of the 
stress due to centrifugal force that makes 
a rope so nearly as efficient at 60 feet as 
at 80 feet. Beyond 8o feet, the centrif 
ugal tension increases faster than the 
power capacity, and considerable endeavor 
should be made to keep speeds below 100 
feet velocity. Speeds of 7,000 feet per 
minute are not unknown, but they are to 
be avoided, if possible, for they are only 
economically possible when high unit 
stress is allowed in the ropes; otherwise 
the proportion of centrifugal stress is too 
great as compared with the net working 
stress, and a high rope stress cannot be 
accompanied by longevity. In temporary 
installations, the stress in a rope may be 
very much increased beyond what is 
proper for a factory expected to run a 
dozen years on one set ol ropes. Each 
rope in a set may be very well allowed 
to turn 40 to 50 horse-power for durable 
and permanent work, and considerably 
more for temporary work. 


Good Performance of Single-Cylin- 
der Condensing Engines. 


Our esteemed correspondent, Mr. 
Arthur Bollinckx, of Brussels, Belgium, 
forwards to us the following official report 
of tests made with two similar engines 
designed by him, and employed in an im 
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portant electric lighting station. The 
results, it will be seen, are for the type of 
engine remarkable. The engines were 
euch single-cylinder, condensing, 17.7 
inches by 34.5 inches at 80 revolutions, 
consuming 15.54 pounds of steam per 
horse-power per hour, inclusive of con- 
dense water in jackets: 

Assoctation pour la Surveillance des 
Chaudtéres a Vapeur, Direc- 
feur M. R. Vingotte a 
Bruxelles. 

EXTRACT FROM THE REPORT ON THE TEs. 
Both engines have given the same re- 
sult and have consumed only 7 kilos. 05. 
(15.54 pounds) of steam per Indicated H. 
P. and per hour. They were, besides, in 
the same conditions, as indicated here- 
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All these tests result in the following 
ist. That the engines have consumed on 
an average 879 (1.937 pounds) grammes of 
coal with ro per cent. ashes and 5.65 per 
cent. of wet. 
2d. That the effective work is to the in- 
dicated H. P. 92.85 percent. That is to 
say, the mechanical efficiency is 92.85 pet 
cent, 
3d. That one single boiler is quite suffi- 
cient to supply all the steam for one engine 
working non-condensing and developing 
go L. 1. P. 
4th. That all the conditions of regulation 
have been fulfilled. 
sth. That the consumption of the en- 
gine, non-condensing, has been 9g kilos. .93 
(21.89 pounds) of steam only per I. H. P. 
per hour; that is, 4o per cent. more than 
condensing. 
Signed Le Sous Directeur, 
DrJACE, 
Seen and Approved 
R. VINCOTTE, 


N. B.—About coal consumption: The 


TS NR 
- ——— 


i 


ton 








296-24 


boilers, which were not made by us, our 
exclusive specialty being steam engines, 
have vaporized only 7 kilos, .7 of water per 
kilo. of coal, owing to their tubular sys- 
tem. Should the same have been Corn- 
wall or Galloway’s the production of steam 
might have been 9 kilo. of water per kilo. 
of coal, and in these conditions coal con- 
sumption would have been reduced to 783 
grammes (1.68 pounds) per I. H. P. per 
hour, 


A Large Machine-Shop Fire. 


The works of the Garvin Machine Com- 
pany, on Laight street, New York City, 
were totally destroyed by fire in the early 
morning of the 6th inst. The buildings oc- 
cupied by this firm were two of six stories 
each, the fire originating in another six- 
story building adjoining, the flames being 
communicated through a belt hole in the 
wall. The loss to the company is, at this 
writing, estimated at $175,000, while the 
insurance carried was considerably higher 
than this. The works of the company 
were entirely destroyed during the blizzard 
of 1888, and a $25,000 fire occurred in 
the works about a month ago, during the 
heaviest storm of the season. The con- 
cern was crowded with work, and more 
than 400 men are thrown out of employ- 
ment. 

We are informed by Mr. Garvin that 
arrangements are nearly completed for a 
larger plant, with every improvement and 
and in an absolutely fireproof 
building. As the patterns of the company 
are distributed through a number of 
foundries, the most serious loss that could 


facility, 


occur to such a firm as this is not in this 
instance a complete one. 


It is proper for us to get what consola- 
can from the that other 
navies than ours have their troubles. The 
British torpedo-boat destroyers, we are 
told, are, as a class, haunted by ill-luck. 
The “Daring,” of this class, was lately 
run into by a Calais packet. A hole was 
knocked into her side, and the inrush of 
water was stopped by a collision mat, and 
she started to run to Portsmouth. On 
the run, the crosshead bolt of the star- 
board engine broke and the cylinder was 


tion we fact 


also broken. 


The Waterbury Machinery Company, 
Waterbury, Conn., have acquired exclu- 
sive control for this country of all the 
patents of Alfred S. and Thos. Bolton, of 
Staffordshire, England, on continuous 
wire-drawing machines. These machines 
have been built for some years in England, 
and some of them have been imported to 
this country. American users of them 
will henceforth be supplied by the Water- 
bury Machinery Company. 


If our correspondent who writes from 
Hopewell will inform us what State he is 
located in, we will endeavor to attend to 
his inquiries. 


AMERICAN MACHINIST 


COMMERCIAL REVIEW. 


NEW YORK, SATURDAY EVENING, MARCH 7. 


Steam Machinery and Appliances. 


Since our last report, the engine and 
boiler trades have passed through a dull 
season, but with the advent of spring there 
is, on the part of some sellers, greater 
hope. There are grounds for belief 
that in this market trade is more quiet 
than generally throughout the country. 
It might be difficult to point to any one 
district and say that there things are dis- 
tinctly better, but trade enough comes 
from somewhere to keep certain of the 
manufacturers fairly busy. 

A few of the New York sellers of engines 
perceive an improving business. It is 
true, one large manufacturer whose en- 
gines previous to a month ago were in 
quite active demand, notices a falling off 
in February and the month, all told, was 
certainly a poor one, not much better, if 
any, than the corresponding time of last 
year. 3ut there has apparently been, 
since the middle of February, a little im- 
provement in inquiry and, in some quar- 
ters, of demand. Prices have been very 
close. 

The boiler trade has also experienced 
the dulness of mid-winter, and while 
there has not been a universal improve- 
ment, enough people report an increase 
of business to indicate that its general 
trend is toward the better. While the 
prices of boilers are now weak, they may 
be sustained a little by a stronger tube 
market. 

The Harrison Safety Boiler Works, 
manufacturers, also, of feed-water heaters, 
separators, etc., have been having an ac- 
tive trade, but in the New York market, 
while they have had success in selling 
heaters and separators, the boilers them- 
selves have been dull. Another concern 
which makes a specialty of feed-water 
heaters finds its trade fair, and a heating 
and steam supply house reports that in 
feed-water heaters and steam traps reigns 
a comparative quiet, though some activity 
preceded the winter period and the out- 
look is not discouraging. 

Steam pumps are in fair selling. One 
concern, which had experienced a very 
good business early in the winter, noticed 
a falling off in February. On the other 
hand, a company which has, in the past, 
talked conservatively, is of opinion that 
buyers are now more willing to pay for 
a valuable article. It has secured some 
good contracts for marine pumps. An- 
other company reports a continuation of 
the good demand it has had for some 
time past. We learn from still another 
source that the spring trade for water- 
works is now coming on, and that min- 
ing pumps for export are also a feature. 

Steam fittings, such as elbows and gate 
valves, have been decidedly quiet during 
the past month. There are as yet few 
indications of spring trade. It may be 
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too early to expect much, and beside, the 
unpleasant weather has tended to hold 
things back by delaying building opera- 
tions. In gages, injectors, etc., the mar- 
gins of profit are exceedingly small. One 
seller reports a greater volume of business 
than last year, but that he has had to turn 
away part of it because of the low prices. 

The Weston Engine Co., of Painted 
Post, N. Y., write us that they have ob- 
served, during the month of February, an 
increasing demand for high speed en- 
gines for electrical purposes, especially 
for direct connected work. Numerous 
inquiries and some orders come from 
country villages which are planning to 
use electricity for lighting. They are re- 
ceiving an increasing number of orders 
from their representatives in different 
parts of the United States, with requests 
that they hold themselves in readiness 
to supply prospective orders at the short- 
est notice. They see increased activity 
in the boiler trade, have sold a good many 
during February, and are now rushed to 
fill telegraphic orders for several boilers 
for the early spring trade. They say fur- 
ther: “We have been enlarging our 
works, especially our foundry depart- 
ment, having just begun upon a contract 
to supply 1,000 tons of castings for a large 
machinery company, and this in addition 
to our regular foundry work. Our force 
of employés has been increased 30 per 
cent. in number during the last month, 
and, all things considered, we look for- 
ward to the best year’s business since 
1892.” 

The foregoing favorable view of the 
situation is quite in contrast with the 
manifestations we have noticed of the 
New York City market. The Stirling 
Boiler Company, of Chicago, however, 
write, in much the same vein, that the 
record of their sales for the month of 
February. is a very gratifying proof of 
the general improvement in trade con- 
ditions throughout the country, being 
greater than for any corresponding 
month in the history of the business. 

The Enterprise Boiler Co., of Youngs- 
town, O., in reply to interrogation as to 
the boiler trade, say: “We make more of 
a specialty of blast furnace work, large 
stacks, pipes, etc., than 
Comparing our business for the month 
just closed with February of last year, 
have found it almost impossible to secure 
the advance in plates and labor. The vol- 
ume of inquiries has been about the same 
as a year ago, but have had more difficulty 
in closing contracts, although there was 
improvement during last week of the 
month. Considering the month alone, it 
was not as good as that of 1895, but the 
work in sight, that we have every reason 
to believe will shortly be closed, is con- 
siderably more than it was at that time, 
and the general feeling is much better.” 

The Watt-Campbell Co., of Newark, 
N. J., manufacturers of Corliss engines, 


stand boilers. 
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- * WANTED # 


** Situation and Help’ Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make aline. The Cash and 
Copy should be sent toreach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed toour care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


First-class draftsman and one capable of taking 
charge of machine works. J. C., AM. MACHINIST. 


Sit. wanted, hyd. and spec. mch. designer; tech. 
educa.: can take charge room. Box 12, Am. Macu. 


Competent dftsman wants pos. about April Ist ; 
ten years’ exp.; technical ref. Box 59, Am. Macu. 


The M. E. and Supt. of a prominent engineering 
works desires to change. Address Box 54, care 
AMERICAN MACHINIST. 


Any kind of drafting, designing and calculations 
done by experienced designer. Best of references. 
Address Box 57, AMERICAN MACHINIST 


Wanted—Man to travel and erect heavy steam 
engines. Address, stating age, experience and sal 
ary expected, to E. E., care MACHINIST. 


Practical and successful designer ; Al draftsman: 
20 yrs. varied exp. High grade eng. aspecialty. Now 
open for eng. Address Box 263, Ridgway, Pa. 


A practical machinist, 40 years of age, 12 years in 
charge of men, making piece work prices and esti 
mates, wants position. B. E., care Am. Macu. 


All round mach., 20 yrs.’ exp , marine, stationary 
and pumping engines; jobbing; 6 yrs. in charge, 
wants sit. East. Address California, Am. Macu. 


An up-to-date machine-shop foreman desires to 
make a change of place. Will come well recom- 
mended. Address Foreman, AMER. MACHINIST. 


Wanted—Position by Ai tool maker, 31 years 
old, 3 years experience as foreman. First-class 
reference. Address Drury, AMERICAN MACHINIST. 

Wanted—tThree first-class outside working bosses 
on tanks and stand pipes. State exp., last place of 
emp. and wages wanted. Add. V. D., Am. Macu. 


Wanted—A first-class layer-out for general boiler 


work. State exp., last place of employment and 
wages wanted. Address V. D., care AM. MACHINIST 
Wanted--Traveling or local salesman to sell our 


goods on commission ; side line or exclusively. Lib 
eral terms. Howard Oil & Grease Co., Cleveland, O. 


Mech. draftsman wants position; exp. in Cor 
liss engs., complete steam plants, pumping mach 
and gen. engineering. Good ref. Box 61, Am. Macu. 


Resp. posit. wanted by pract. mech. and dr’ftsm’n 
Had consid. exp.in designing tools & mach., & held 
posit.as ch’fdftsm’n & ass’t sup. A. B., Am. Macu. 


Wanted—A capable machinist, one with natural 
ability and an adequate stock of ambition. If you 
have not these characteristics, please not apply 
Address Box 38, Athol, Mass. 


Wanted—Position as foreman machinist by a 
man of 18 years’ experience on general machinery 
and repairs; 8 years as foreman. Al references 
Address Box 60, care AMERICAN MACHINIST. 


A party witha number of years’ exp. inmanuf'’g 
business desires a sit. Has had good success in 
management of help. Best of ref. given Address 
Twenty-Three, P. O. Box 2003, Boston, Mass. 


Wanted—Foreman for large malleable iron foun 
dry, experienced in all departments and details, in 
cluding mixing and molding. Address, stating 
qualifications and salary asked, X. X., Am. Macu. 


Mechanical engineer and supt., experienced in 
engine, pump and boiler work, sugar, mill and ele 
vator machy., Wants position as supt. of machine 
shop or manufacturing concern. RK. F., Am. Macu. 


Mech. draftsman and designer wants position; 
12 years experience on automatic engines, jigs, 
pumping and special mach. Comp’tent in charge of 
work. Eastern States pref. Box 51, AM. MACHINIST 


{ Wanted Dftsman—For the purpose of compiling 
& tabulating data in an eng. & boiler works. Ac- 
curacy on weights and dimensions; nodesigning. 
State,experience and wages. V. D.,care Am. Macu. 


Wanted— A young, experienced and energetic 





AMERICAN MACHINIST 


man as foreman of a department making high 
grade interchangeable machinery. State age,wages 
expected and full particulars. Box 50, Am. Macu. 


Machinery Manufacturer dasiring reliable young 
man, technical grad. of some experience in capacity 
of draftsman, assistant to supt. or similar position, 
please address W., care of AMERICAN MACHINIST. 


Situation wanted by a young man well up in the 
manufacture of hardware specialties; first-class 
tool and die maker; have experience in electrical 
and bicycle work: last five years as superintend 
ent. P. D., AMERICAN MACHINIST. 


Wanted—Position as foreman or supt. where a 
thorough knowledge of dies and presswork, with 
a wide exp. on gen. machinery and the proper man 
agement of labor, will bring in good returns to 
my employers and myself. Toledo, AMER. Macu 


The services of a thoro'ly comp. mechanical en- 
gineer may be secured by addressing undersigned, 
who possesses the qualifications of wide experience, 
education, executive qualities, and high ability as 
a designer. ‘* Northcross,” care Am. MACHINIST. 


Wanted—By a young man of 24, well educated. 
with 6 yrs.’ shop and drawing-room exp., and with 
some knowledge of steam engineer, a position with 
a consulting mechanical or electrical engineer. Vi- 
cinity of Phila. pref. L. A., care AMER. MACHINIST 





MISCELLANEOUS WANTS. 





Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 


ing week's issue. Answers addressed to our care will 


be forwarded 


Cheap 2d hd lathes & planers. 8.M.York,Clev'd, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


6-inch, 8-inch and 10-inch serew cutting lathes, 
milling and gear cutting attachments Wallace 
H. Mansfield, New Haven, Conn 


Successful Philadelphia manf. company (incorpo- 
rated) desires to treat for eligible, permanent 
location ; city or country. Box 58, AM. MACHINIST. 


For Sale — Vols. 4 & 5,6 & 7, 8& 9, 10 & 11, bound 
in 4 vols. 12 bound single. Vols. 13, 14, 15, 16, 17, 
18 unbound but complete. Price, $40.00. W. H. 
Ermentrout, Reading, Pa. 


Wanted—A party with capital to take stock in a 
manufacturing enterprise which promises large div 
Position in management to a large investor. For 
prospectus address D. M. C., AMER. MACHINIST. 


For Sale—Well equipped factory for high-class 
metal work, located convenient to business district, 
Chicago. Will be sold at sacrifice. and building and 
grounds given as bonus. Address, ‘° Owner,”’ care 
Lord & Thomas, Chicago, 


Man’f’s.—Do you wish to build electric dynamos, 
motors, elevators, or any special electrical appar. 
ata minimum cost and strictly high grade, embody- 
ing the best feats. of mod. practice? I make a spec. 
of designs or work’g draw’ gs for such appar. Write 
forinfor. H. A. Balcome, 420 Lincoln ay., Troy, O. 





Just Published. Two Reliable Books. 


“SEZIOYP BINH S,’’ 


By Rosert Grimsuaw. Showing special Ways of Doing Work 
Better, more Cheaply, or more Rapidly than Usual 


400 Pages, 225 Illustrations, $2.50. 
“THE MODERN MACHINIST,’’ 


320 Pages, 257 Illustrations, $2.50. 
SP Mustrated circulars of both sent free. 
Our Catalogues of Books for M Engineers, Electricians, 
ek also sent free 
NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, NEW YORK. 
W THE WATERBURY MACHINE CO.. 
Waterbury, Conn., 
Owners U.S. Patents Bolton Cor 


tinuous Drawing Machinery. Modern machines for 
drawing all kinds and sizes of wire by multiple dies 


lachinists, 
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say that during the past month their busi- 
ness has been about the same as it has for 
the past six months. 
Iron and Other Metals. 
The pig iron market has been distress 
The 


seem inclined to pursue a hand-to-mouth 


ingly quiet this week consumers 
waiting policy. They are earnestly hoping 
prices may go still lower, of which there is 
only too great a possibility. It is reported, 
Iron Co., 
northern 
But this 
is merely a rumor which we publish for 


nevertheless, that the Thomas 


an influential factor among 


irons, intends to raise prices. 


what it is worth. 
As to the metals, copper is quieter, both 
lead 


weaker, and the prices quoted in spelter 


at home and abroad, tin and are 
for two or three weeks past are due by 


a combination of smelters. 
Pittsburg Report for February. 


February has passed without any great 
surprise, although its indications point to 
a healthy condition, especially in those 
lines of material which find entrance into 
machine shops and foundries. In a gen- 
eral way the tone of the market is strong, 
and this is certainly encouraging. Sev- 
eral large sales of foundry irons have been 
made during the latter part of the month, 
the effect that 
orders will be placed soon. The 
burg district is securing its full share of 


more 
Pitts- 


and reports are to 


all the orders going 


materials remain about as they 


last 


perhaps some additional shading in a few 


Raw 


were at our monthly report, with 


lines. Bessemer steel has suffered in this 


way, while finished iron and steel and 


structural material seem to be holding 


their own. The general situation shows 


few changes of any note, but it is ad 
mitted that when changes have been made 
they have been in the direction of lower 
The fig 


ures keeps some consumers in the back 


prices. possibility of smaller 
ground. 

The foundry trade is, in general, quiet 
Only a few large orders for castings have 
been placed, and these were for mills in 
The 
suffering from the want of orders, and in 


this district small foundries are 
one place near this city a number of mold 
ers have been laid off indefinitely. Prices 
for castings are still being quoted at the 
old figures. 


In the 


that the demand has not materially im 


machinery lines makers state 
proved, owing to delay of new building 


operations which have been for some 
The 
Machine Company, one of the largest of 
its kind in this 
work on hand to keep the men steadily 
employed, but that it 
if it had the orders 


is expressed that by April 1st things will 


time contemplated Frank-Kneeland 


vicinity, has sufficient 


states could do 


more The opinion 
take an upward turn, and that business 
will be much better 


CA 


Turner, one of our largest dealers 
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that the 
trade seems to be holding its own, there 
being a fair demand for all kinds of goods. 
Prices have undergone no change, and it 
looks as if they were in a settled state. 


in mill supplies, etc., reports 


Engine and boiler sellers are in an un- 
satisfactory situation, and say that these 
goods were never before so quiet. Speci- 
fications are out for' much new work, and 
bids have been submitted, but the work 
is being held back for some unaccountable 
reason. One contract of which the writer 
heard lately was received by the Pier- 
point Boiler Company, calling for boilers 
of 1,500 horse-power capacity to be placed 
in the new steam plant of the Punxsutaw- 
ney furnaces of Rogers, Brown & Co., of 
Cincinnati, O. 

There seems to be quite an activity in 
drill presses, fans, blowers, etc., as deal- 
ers in this line have about all they can 
do to keep up with orders. Feed-water 
heaters, injectors, purifiers are also being 
taken up. 
lines is the 


The only bad feature in these 


exceedingly close figures 


being made. Competition is very keen, 
and those who succeed in obtaining con- 
tracts make very little profit. 

Numerous electric-light plants are be- 
ing installed in this district, there being 
probably a dozen or more concerns which 
contemplate changing their system of 
lighting. The Duquesne Theatre has 
asked for bids for a complete electric 
lighting plant to be installed within ninety 
days, and the McKee’s 
Rocks and Aspinwall are to put in plants 
Many manufac- 


boroughs of 


to light those places. 
turers are arranging to have portions of 
their works driven by electricity. 

In spite of the present rather discourag- 
ing features of trade generally, there is 
a feeling that an improvement is coming, 
and that, with better financial conditions, 
trades will make a 


the iron and steel 


forward leap. 
QUOTATIONS. 


New York, Monday, March 9th. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern............ $12 75@ $13 2 
No. 2 foundry, Northern...... --- 12 00 @ 12 50 
No. 2 plain, Northern.... ...... .... 11 ®B@ill % 
IR sictesnadcosveneesosea sees 11 2% @ 11 75 
No. 1 foundry, Southern ............. 12 50 @ 12 75 
No, 2 foundry, Southern............. 11 50 @ 12 00 
No. 3 foundry, Southern....... --- 112 @ 11 50 
No. 1 soft, Southern.......... - 1150 @ 12 00 
WO. BOOL, BOUTHGEN «6 sc icccccscvee 11 25 @ 11 75 
Foundry forge, Southern............ 11 00 @ 11 25 


Bar Iron— Base, in Carloads—Mill price, on dock: 
common, 1.20 @ 1.30¢.; refined, 1.30 @ 1.50c. Store 
prices, f. o. b.: common, 1.50 @ 1.60c.; refined, 1.60 
@ 1.80¢e. 

Tool Steel—Ordinary sizes, standard quality, 534 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—About 1.55¢. in carloads. mill 
price; from store, 1.85¢c. Special brands upward. 

Cold Rolled Steel Shafting—Base, 2léc. in car- 
loads ; 234c. in smaller quantities; 2.85 @ 3c. from 
store. 

Copper—Carload lots, Lake Superior ingot, 1114 
@ 11'4c.; electrolytic, 1074 @ 1!¢.; casting copper, 
1054 @ 1034c. 

Pig Tin—For round lots, 13.40ce. f. 0. b. 

Pig Lead—In carloads, 3.15 @ 3.17Me. 

Spelter—In carload lots, 4.15¢c., New York de- 
livery. 

Antimony — From 
Cookson’'s, 74 @ 
Japanese, 634 @ 67¢c. 

Lard Oil—Prime city, present make, 51 @ 52c., 
in carload lots. 


store, in wholesale lots, 
TiKe.; Hallett’s, 6% @ 7e.; 
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IMPROVED 


{5-inch Hendcy Shaper 


LATEST IMPROVEMENTS. 
USEFUL ATTACHMENTS. 
STRONG AND POWERFUL. 


For Die Work, Tool Koom, or 
General Machine Shop Work. 





This Cut shows how stroke can 
be Adjusted with Machine in mo=- 
tion by the Micrometer Adjust. 
ment, fine and delicate. 











The Stroke can be adjusted 
for Curves with machine 
in motion. 


The Stroke can be adjusted 
for Angles with machine 
in motion. 

The Stroke can be adjusted 
for Irregular work with 
machine in motion. 


It has Adjustable Table for 
planing Taper Work. 


The Table can be removed 
for fastening work to the 
Apron. 

It has a_ strong, graduated 


swivel vise. 





Quick work, rapid changes, 
modern ideas 


Buy the best. 








IMPROVED 15-INCH PILLAR SHAPER. 


The Hendcy Machine Co., 


TORRINGTON, CONN. 


Send for Circular. 





EUROPEAN AGENTS: 
Chas. Churchill & Co., Ltd, 21 Cross Street, Finsbury, London. 
Schuchardt & Schutte, 59 Spandauer Strasse, Berlin. 
Eugen Soller, Basel , Switzerland. 
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PRATT & WHITNEY Co., 


Etartford, Conn. U.S. A., 
MAKERS OF 


FINE MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 
DROP HAMMERS and TRIMMING PRESSES. 


FORCINC AND TRIMMING DIES FOR ALL CLASSES OF WORK. 
England—-BUCK & HICEMAN, 280 Whitechapel Road, London, E 
England—CHAS. CHURCHILL &CO., Ltd.. 21 Cross St., Finsbury, London, 5.C. 
France—FTENWICE FRERES &CO., 21 Bue Martel, Paris. 
France—F. G. EBEUTZBERGEB, 140 Bue de Neuilly Puteauz (Seine). 


CHICACO-—42 and 44 South Clinton, BOSTON-47 Pear! Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


‘Lightning” Screw Plates 


For Machiuists, Electricians, Bicycle Re- 
pairers, &c. Adjustable Dies with Guides. 


SEND FOR CATALOGUE, 


WILEY & RUSSELL, MFG. 60., 


CREENFIELD, MASS. 


TOOL MAKERS’ LATHES. 


New design. Handy and 48 INCH 
accurate. Send for new PLANER. 


Catalogue E, ee 


FITCHBURG MACHINE WORKS 
Fitchburg, Mass. 

















PSs -s 
SET WITH 30 SIZES AND TAP WRENCH 
Pee Ki, Ya Ho Haig Fea he Kn % Ka H2AK0 
BE Ge - 9 101! t2 13 14 15 16 
















Metal-working tools. Quick delivery. 
ITS MANUFACTURE AND USES, 
By J. BUCKNALL SMITH. 


IRE, 8vo, Cloth, $3.00. 


JOHN WILEY & SONS., - NEW YORK. 
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New Haven Manf’g Co., 


NEW HAVEN, CONN. . 
J. M. ALLEN, Prestpent. 
IRON-WORKING MACHINERY. WM. B. FRANKLIN, Vice-Presipent 
F. B. ALLEN, Seconp Vice-Presipen’ 
J. B. Preror, Secretary & TREASURE” 








y: 





, 
CONN. 
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_ Act { QWrrrena: St. New Yorn . 











THE TAYLOR-RICE ENGINEERING Co. 


Works: Gloucester pos De 
Office: No. 119 S. 4th St., nliedeiphis. x "U.S.A. 


a 


ADJUSTABLE BLADE REAMERS 
1% in. to 2% in. 
Send for New Pamphlet. 


FOR HAND OR POWER, 





MALLEABLE IRON PIPE VISES. 


CURTIS & CURTIS 





RATCHET DRILLS, RATCHET DIE STOCKS AND 





36 CARDEN ST., BRIDCEPORT, 
Pipe Cutting and Threading Machiner 





~~ 
el 


NEW GATALOGS. 


There are three sizes of Standard Catalogs, 9 X12". 
6° X 9° and 4144" X 6". We recommend the 6" X 9° 
size for machinery catalogs. When they muat be larger 
or smaller, one or the other standard sizes should be 
adopted if possible 


The Morse Twist Drill and Machine Co.. New 
Bedford, Mass., have issued their new 1896 catalog 
which is larger than any that have preceded it, and 
includes illustrations and descriptions of a number 
of new tools not shown in previous catalogs. It is 
sent to those interested on application, and is 6 x 
9l4 inches, 


Link-Belt Machinery Co., Chicago, TIL, send us 
Catalog No. 20, which is a fine publication of its 
class, and contains a number of illustrations of 
machinery for conveying and handling materials 
of various kinds, principally coal. The catalog has 
a cover printed in colors, and is an attractive one 
It is standard size, 6 x 9 inches 


White Sewing Machine Co., Cleveland, O., send 
us acatalog which they calla‘ Portfolio of Illustra 
tions,” and which catalog illustrates and describes 
the White bicycle A portion of the illustrations 
are in color, and the catalog is an attractive and 
well gotten up publication, setting forth the merits 
of what seems to be in many respects an excellent 
machine. It is 744 x 75% inches 


The Capital Machine Tool Co., Auburn, N. Y., 
have issued a new illustrated catalog and price 
list of machinists’ vises, jack screws, bench screws, 
ete. One of the specialties recently brought out 
by this company is the “ Tornado Bicycle Pump 
made in three sizes, 1 to 1% inches, with steel 
plungers, cupped leather packing and steel ball 
valves with universal connections 


Mossberg Mfg. Co., Attleboro, Mass., send us a 
catalog in which are illustrations and descriptions 
of a very large assortment of machinery, most of 
which is especially adapted to the use of manufae 
turing jewelers and for similar lines of work. The 
catalog also contains illustrated description of the 
Mossberg roller bearings, which we have illustrated 





in our columns, It is standard size, 6x 9 inches 
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™ Caskey Bros., of Philadelphia, Pa., have bought 
the Newport News (Va.) Iron and Brass Foundry, 


and will start it uy 


The W. P. Davis Machine Co., Rocheste N. ¥ 
have recently moved into their new plant. The 


new building is 130 feet long, with a frontage of 53 


feet, and has five floors 


Mr. E. F. Spaulding recently resigned as vice 
president and general manager of the American 
Engine Co... at Bound Brook, N. J., and Mr. Frank 


H. Ball was elected to the position 


The Etna Foundry & Machine Co., at Warren, O., 
has recently been formed, with Lloyd Booth as 
president, and H. M. Garlick vice-president, both 


of whom hail from Youngstown, O 


The Belknap Addressing Machine Company, of 
New York City, has recently been organized ; cap 
ital, $109,000. Directors: Edward 8. Wallace, Jar 
dine Lyng and Charles H. Harper, of Brooklyn 


The Ellwood-Ivins Tube Co., whose mill is lo 
cated at Oak Lane Station, Philadelphia, and office 
at No. 487 Broadway, New York, have discontinued 
their office at No. 906 Filbert street, Philadelphia 

The 2,000 employés in J. B. Sargent & Co.'s fac- 
tory at New Haven, Conn., are to be put onan 
eight-hour schedule. Mr. Sargeant says there is 
overproduction because of the unsettled condition 


of the currency question 


The Cole Machine Company,of New York City. 


TS TT eS ee 
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has been formed; capital, $100,000. Directors: 
Henry W. N. Cole and W. L. Cole, of Brooklyn; D. 
M. Lowrey, of Philadelphia; A. W. Bronson and 
A. H. Bronson, of New York City. 


Byron E. Parks, Mechanica] Engineer, 74 Monroe 
street, Grand Rapids, Mich., has igsued a card en- 
titled *‘ Tables of Standards of Steam Economy,” 
on which are given in tabular form the standard 
figures relating to water and coal consumption in 
various types of engines. 

There is a reported combination of gun making 
concerns, including the Driggs-Schroeder, the 
American Projectile Co., of Lynn, Mass., and the 


Hotchkiss Co. Gen. Ardway will be at the head of 
the new concern, and there is talk of building 


shops at Bridgeport, Conn. 


The Windsor Brake Company, of Troy, N.Y.. was 
recently organized to manufacture emergency and 
safety brakes for street railway cars; capital, 
$10,000. Directors: Daniel Gaffney and Morris 
Levy, of Troy; John T. Gorman, of Cohoes, and 
John Gibbons, of West Troy. 


Gillie-Godard Company, of Tonawanda, N. Y., 
has been formed for the purpose of manufacturing 
capital, $40,000. Directors: W. 
Philip Perew and 
W. Quinland 


merry-go-rounds ; 
N. Gillie, of North Tonawanda ; 
William Godard, of Tonawanda; ¢ 


and W. J. Kearney, of Lockport. 


Auburn. N. Y., report 
Tornado Bicycle 
demand for 


The Capital Machine Co., 
that their plant for making the 
Pump is kept very busy supplying the 
this pump, which is of that form in which the foot 
is inserted in a stirrup and the pump held to the 
floor, the hands are left free for pumping 
efficiently. ‘The pump has a steel plunger, cupped 
leather packing, and steel ball valves with uni- 
versal connections. 


while 
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18-Inch Swing Engine Lathe. 


F, E, REED COMPANY, 


> J 
WORCESTER, MASS. 


Engine Lathes from 10 to 30 Inch Swing Inclusive. 








JcormnateicutonD svnacuseny 3 


Mhibitibtili bitte 


“MACHINISTS” SCALES, 


PATENT END GRADUATION. 
We Invite Comparison fer Accuracy with all others. 
EVERY SCALE QUARANTEED SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE. N. Y. 








_ TRAVELING 
CRANES 


Seeey 20,000 Ibe. 











et 
& manincron, zp», 


Pe 
eq 
SON & CO, Ine, : 
rien, 


1515 Penna. Ave., PHILA., PA. . 


SEND FOR 
CATALOGUE OF. 
MACHINE TOOL® 


WILL HOLO LOAD AT Any POT 





Che Philosophy of Science 


is ably presented by Pre of. Ennst Macu in his recent work, “ Popular 
Scientific Lectures;” cloth, gilt top, $1.00. (Send for circular No. 35.) 
Also by the same author in the January Monts, 


Che Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cen ts. 


The Open Court Pub. Co., Chicago, 326 Dearborn St 


COMMON SENSE and 
FIFTY CENTS invested in 
MACHINE SHOP ARITHMETIC 


Is a combination which will win 


DOLLARS in increased wages 


Practical Publishing Co., 
HANDY FOR POCKET. 
STAMPS TAKEN. East Orange, N. J. 


WELL BOUND. 





POWER HAMMERS 


(12 Sizes) 
For Every Class of Work. 


Duplex Forging Presses. 
Combining Press,Shears & Punch. 


BEAUDRY & CO., 
45A Oliver Street, Boston, Mass. 













EVANS FRICTION CONE CO. 


Hanging and Standing 


Made in all Sizes. 
Thousands in ure transmit 
ting from 1 to 40 H.P. 
oe information address, 
F. Evans, Proprietor. 
No. 85 Water St., 
Boston, Mass. 








**A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.’’ 

Address: BOX 62, AMERICAN MACHINIST. 








MACHINE TOOLS. 


Distinctively Modern 
AND Labor-Saving. 


BETTS MACHINE CO. 
Wilmington, —- - Del, USA 
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COMBINED DRILL AND COUNTERSINK 
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— J.T. SLOCOMB 
PROVIDENCE,R.1|. 
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MACHINERY BARGAINS 


BEFORE REMOVAL 
At Phenix Iron Works, Trenton, N. J. 


15 in. x6 
“12 





ft. Engine Lathe. 19-36 and 50 in. Drills, 


22 Portable Drill. 
oe * * Soug * - sg 36 in. x 14 ft. Planer. 
— “a 3 = a 12 in. Shaper Traverse Head. 


“ “ “ 


30 


“ye « “ “ 
5l in. x 18 ft. Engine Lathe. 

10 ft.-16 ft. Vertical Boring and Turning Mill, Cranes, Blower, 
Boiler Rolls, Punch and Shear, etc, 


Send for full list and prices. 
isietienemeneenanall 


GEORGE PLACE MACHINE CO, 
145 Broadway and 86 Liberty St., 
NEW YORK, 


Gear Cutter, 54 in. 
Milling Machine, 











FOR BOILER FEED, SEND FOR CATALOGUE. 


THE MASON REGULATOR CO., 


BOSTON. MASS. U. S. A. 











Bargains in New and Second-Hand Machinery. 


72 inch, 57 inch, 26 inch and 24 inch Planers, and 36 
inch and ) inch Radial Drills. 

36 inch x 22 feet Bement Lathe raised to SW inch swing. 

41-2inch Pratt & Whitney Cut-off Machine. 

No. 1 Brown & Sharpe Universal Milling Machine. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and Gen 
eral Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY, 131 North 3d St., Philadelphia, Pa. 


MACHINERY FOR SALE. 


23 in. x 24in. x 7 ft. New Haven Planer. New. 
21 in. Gould & Eberhardt Drill. Good as new. 
6in. Boynton Hand Shaper. ” a 
14 to 11-4 in. Open-die Bolt Cutter, Good as new. 

Nos. 1, 3 and 6 Roots Pressure Blowers. Al condition. 
9x9 Greenfield Upright engine. Good as new. 

18 x5x 10 Brass Lined Duplex Pump. 

112 | 18 Slide V. alve Engine. 

Lot 6 1-2 in. and 7 1-2 in. Hammered Steel Shafting. 
less than half 





Bearings, Friction Clutch Pulleys, etc., 
value. COOKE & Co. 
163 and 165 Washington ‘Street, New York. 


Special Lot, Second-hand Tools, 


at very low prices before removal. 
LATHE—4?2 in. swing, risers to 48 in., 12 ft, bed, 





Triple Geared Com- 


pound Rest, etc., Pratt & “ hitney’s, A 1 order 
o 32 in. swing, 16 ft. bed, Fay & Scott's, Good as new 
be 30 in. swing, 24 ft. bed, * Dust “\ 
“ 26 in. swing, 10 ft. bed, Pond, Extra Heavy 
- 24 in. swing, 12 ft. bed, Compound Rest, Fitchburg 
S 24 in. swing, 12 ft. bed, Reed, A 1, 
ad 22in. swing, 12 ft. bed, Cp’d Rest, 19-16 hole, Perkins. 
yas 20in. swing, 15 ft. bed, Extra Heavy, Cp’d Rest, Pond. 
ad 19in, swing, 8 ft. bed, Prentiss. 
“ 16in, «wing, 7 ft. bed, Pratt & W hitney. 
“ 15in. swing, 7 & 8 ft. beds, Reed. 
= 13in. swing, 6 ft. bed, Pratt & W hitney. 
yA 13in. swing, 6 ft. bed, Blaisdell. 


18in. swing, Turret Lathe for Brass-finishing. 





PLAN ER—4 in. x 45 in, x 16 ft., Putuam, 
37 in. x 11 ft., Betts, A 1. 
“ in. x8 ft., Niles, 
sd 32in, x 32in. x8 ft., Pond, 
“ 30 in. x 6 ft. Pease, 
bed 24in, x 24 in. x 6 ft., Pratt & Whitney. 
ie 33 in. x 22in. x 5 ft., Pease. 
we jin. x 20 in. x 5 ft., Hendey. 
SHAP ER is in. » Stre ‘ke Crank, Gould & Eberhardt. 
18in, 1 Geared, Improvec 
- = si Friction, Hendey. 
M4i “ Traveling Head,  Warvem, 
DRILL—20 10. ow heel and Lever, Prentiv 
66 26 in., Bk. Gears, Auto. Feed, Friction Pulleys, Prentice. 
™ Radial, 3-ft. arm, Hilles & Ji nes 
> Universs! Radial, 4 1-2 ft. arm, Bk. Gears & Auto. Feed. 


Universal Milling Machine, Kemremith’'s latest. 
a - - Lincoln Pattern. 
Hand Miller:, Nos. 1 and 2, Pratt & Whitney 
Gear Cutter, sv in. full Automatic, Gould & Ebe shan. 
Upright Boring and Turning Mill, 38 in., 2 Heads. Good as hew. 
Horizontal Boring and Drilling Machine, Sellers, 54 in. 
Horizontal Flange Punch, Hilles & Jones, No. 2. 
iler Punches, 22 and 36 in. gaps. 
Niles Boiler Plate Planer, 16 ft., A 1. 
Boiler Rolls. 6, 7, 8 and 10 ft. wide. 


BICYCLE MACHINERY, 


Consisting of SCREW MACHINES, MILLING MACHINES, 
DRILLS, LATHES, PRESSES, SHAPERS, Etc. 


McCABE LE, 


14 Dey St., 


J. J. 


SUCCESSOR TO 


E. P. BULLARD’S 








N. Y, Mach’y Warerooms, NEW YORK. 


‘Czar’ Drill 
Chucks”’ 


ALL HARDENED STEEL, POWERFUL 
GRIP, DRIVES DRILLS TRUE. 


ONEIDA MFG. CHUCK CO. 


ONEIDA, N. Y 





SEND FOR 
CATALOGUE A 


BARA RKAAAY 
i 


40-44 CEDAR ST., 


SOME COOD 
SECOND HAND MACHINERY. 

Screw Cutting ENGINE LATHES 
14’’x 6’ Reed, with Rise and Fall Rest. 
14’’x 6’ Blaisdell, with Rise and Fall Rest. 
14’’x 8’ Flather, Plain Rest, Cross Feed. 
15’’x 6’ Pratt & Whitney, Rise and Fall Rest. 
16’’x 6’ Blaisdell, with Rise and Fall Rest. 
18’’x 10’ Blaisdell, with Plain Rest 
18’’x 10 Flather, Plain Rest, cross feed 
21”x 8 Lodge & Davis, Compound Rest and Chuck. 
?2’’x 8’ Blaisdell, Plain Rest 
84’’x 2’ Perkins, Compound Rest. 

MISCELLANEOUS 

14’’x 5’ American T. & M. Co.’s Fox Lathe, 
6’ Boynton & Plummer Shaper. 
15’ Hendey Friction Shaper 
12” Woodward & R. 2-Spindle Light Drill 
No. 2 Pratt & Whitney 4-Spindle Dril:. 
Prentice Bros. Suspension Drill 
No. 2 Pratt & Whitney Lincoln Miller 
No. 4 Brainard Standard Universal Miller 
No. 1 Pratt & Whitney Screw Machine, Wire Feed. 
No.1 Garvin Screw Machine, Wire Feed. 
100 lb. Stiles Power Drop Press. 
No 31 Eaton Double Acting Press. 
225 lb. Pierce & Noble Drop Press 





ToOoLs 
compl 


No. 2 Garvin Automatic Gear Cutter, 
No. 2Slate Automatic Gear Cutter 


Write for complete list, No. 16 B, showing a 
large stock of machinery in addition to this list. 
THE CARVIN MACHINE CoO., 
Laight and Canal Sts., NEW YORK. 
Also 51 N. 7th St... Philadelphia, Pa. 





Second-Hand Machinery. 








LATHES. PLANERS. 
112 in. x 5 ft., Young. 1 B., 20 in. x 20 in, x 4 ft,, Fitch- 
113in, x 5 ft., Lathe & Morse. burg. 
1 No, 39 S.,14 in. x 5 ft. 6in 1 No. 10 S,, 4 in, x 24in, x 4 ft., 
Harris. Wood & Light. 
No, 38 8., 15 in. x 6 in., Harris. No. 11 S., 24 in, x24in, x 4 ft., 
5in, x 6 ft., Blaisdell, Wood & Light. 
5in. x 6ft., P. & W. 1 No. B., 24 in, x 24 in.x4 ft.. 
1 No, 18 C., 18in, x6 ft., L. & D., Pond, Mch. Tool Co 
Compound Rest & Taper At No. B., 24 in ® me x 4 ft., 
tachment. Pond. Mch, Te 
1 No. 19 C., 18 in. x 6 ft., L. & D. 1 No. B., 24 in. x ete. x5 ft, 
Compound Rest & Taper At P - Rue h rt ° 
tachment. 1 No 24 in, x 24in, x 5 ft. 
1 No, 20 C., 18 in. x 6 ft., L. & D 6 in Weed & Li ght. 
Compound Rest & Taper At 1 H., 24 in. x 24 in. x 6 ft., Lathe 
tachment. & Me rse 
119 in. x 6 ft., Heavy F. 1 No. B., 26 in, x 26 in. x 6 ft, 
220 in. x 11 ft., Lathe & Morse Pe *Mch. Tool Co. 
1 No, 37S., Win. x 10 ft., Lincolr 1 No 16 S.e 18 in. x 28 in. x 8 ft., 
1 No. 3C,, 2lin. x10 a P.& W Gay & ‘Silver, Heavy. 
Taper 1 He. 148., 82 in. x 32 in. x 10 ft., 
1 No, 6 C,, 22 in. x 9 ft., P. & W. Vood « Light. 
Taper. ! No B., 36 in. x 36 In. x 9 ft., 
1 No, 5 C,, 22 in. x 10 ft., Niles, Ne Wy Heven 
Taper. 1 No, P 6 in. x 36 in. x9 ft., 
1 No, 25 S., 23 in. x 10 ft., J. D. English. 
White, Taper. No. B., 36in. x 36. in, x 10 ft., 
1 24 in. x 16 ft., Nicholson & ond Mech Tool Co, 
Waterman. 1 No P., 36in, x 36in. x 14ft., 
12%in.x © ft., Dustin & Hub- Powell. 
bard. 1 No, 13S., 38 in, x 38 in, x 10ft., 
1 No. 49 S., 27in. x 12 ft., Wood Aldric h & Co, 
& Light. 1 No, 17 8., 32in. x 10 ft., Van 
1 No. 505., 28 in. x 12 ft., Wood Ries dates! ‘Side Planer. 
& Light 1 No, 127C ag x32in.x 8 ft., 
1 No. 9S., 28 in. x 16 ft., Wood Pond, M h. Tool Co.,2 heads, 
& Light. 1 Ne. 128 C., 48in. x 82in, x 6ft., 
130 in. x 12 ft., Lathe & Morse Pond, Mc h. Tool Co., 2heads. 
new. »2L No, 129C., 48in, x32in. x6 ft., 
1 No, 44 S.,30in. x 14 ft., Lincoln. Pond. Me h. Tool Co, 2 heads. 
1 No. 45 S., 32in. x 13 ft., Bement ¢ 1 No. 130 C., 48in, x 32in. x 6 ft., 


& Dougherty. Pond. Mch. Tool Co. +» 2 heads. 


1 No, 468., 36in, x 12 ft., Lincoln 1 No. H., 60 in, x 60in, x 15 ft., 

1 No. 198 gave. x 16 ft., Wood Niles. Tool Works Co., 3 
& Lig Heads, 

1 No. 61 $. 4a in. x 18 ft., Gay & ) 1 No. W., 60 in. x 60in, x 22 ft., 
Silver.” Hepworth, 1 head. 


Also large stock of other tools, Send for List. 


Eastern Branch Niles Tool Works Co., 
136 and 138 Liberty St., New York Oity. 





INDEX TO ADVERTISERS—Continued. 


Fay & Co., J. A 
Ferracute Machine Co 
Fifield Tool Co... 
Fitchburg Mz chine Works 
Flather & Co 
Forbes & Co., W 
Fox Machine Co... 
Frick Co., The 
Garvin Machine Co., T 
Goetze, O 
Goodyear, S. W 
Gould & Eberharat.... 36 & 
Grant C a ulating Machine Co 

Gray Co., G. £ : 
we Reeling Son & Co., E 
Hartford Steam Boiler Insp 
Hayden & Derby Mfg. Co., 
Hendey Miz chine Co ; 2¢ 
Henley & Co., N. W 
Hoggson & Petti s Mfg ‘Co. 
Horton & Son Co., E 
Hurlbut-Rogers Machir 1e Co 
Ingersoll Milling Machine Co...... 
International Correspondence Schools, 


and Ins 


The 


Jenkins Bros... saashutseeie is Cc 


Johnson Ns CE ee et ad eeeeee 
Johns Mfg. Co., 
Jones & Co., B. } = 
Jones & Lamson Machine Co 
Kelly & Jones Co., The 
Keuffel & Esser Co 
Keystone Engine and Mac hine 
King Mfg. Co 
Landis Bros 
LeCount, Wm. G.... 
Leland & Faulconer 
Lodge & Shipley Machine 
Long & Allstatter Co 
Mason Regulator Co 
McCabe, : 
Miner & Peck Mf ig Co 
Montgomery & Co 
Morse Twist Drill & Machine 
Mossberg Mfg. Co 
National Chuck Co 
National Machinery Co 
National Pipe Bending Co 
New Doty Mfg. Co 
New Haven Mfg. Co 
New Process Raw Hide C 
Newton Machine Tool Co 
Nicholson File Co 
Niles Tool Works Co 
Niles Tool Works Co., N. Y 
Norton Emery Wheel Co 
Oneida Mfg. Chuck C« 
Open Court Publishing Ce 
Orr & Sembower 
Otto Gas Engine Works........... 
Passaic Smelting and Refining Co 
Peerless Drilling Compound Co., ’ 
Penberthy Injector Co... 
Pierce Engine Co 
Place Machine Co., George 
Practical Publishing Co 
Pratt & Whitney Co 
Pratt Chuck Co, 
Pryibil, P 
Quint, A. D 
QO. and C, Co 

eed Co., F. E 
Roth Bros. & Co 
Roots. P. H. & F. M 
Saunders’ Sons, D 
Sawyer Tool Co 
Sebastian Lathe Cc oO 
Sebastian- Me ay Co 
Sellers & Co, Inc., 
Seneca Falls Mfg 
Shriver & Co... T 
Skinner Chuck Co 
Slocomb & Co., J.T 
Standard Poot Co 
Stark, John 
WORTTOR, Ee B.<0-0000 
Stiles & Fladd Press Co., The 
Sterling Emery Wheel Mfg 
Stirling Co., The 
Stover Novelty Works ~ 
Strelinger & Co., Chas, A.... 
Sturtevant Co., B. F ieee 
Taunton Locomotive Mfg. Co. 
Taylor-Rice Engineering Co 
Timolat, J. G . 
Toomey, Frank 
Trenton Iron Co., The 
Trump Bros. Machine Co....... 
Wagner & Andreas - 
Warner & Swasey 
Waterbury-Farrel F« undry & 
Waterbury Machine Co., The 
W. & S. Hydraulic Machinery Works 
Watts-Campbell Co. 
Wedderburn & Co., 
Wells Bros. & Co 
Weston Engine Co........ 
Whiton Machine Co., D. E 
Wiley & Sons, John 
Wiley & Russell Mfg. Co. 
Wilkinson & Co., A 8 
Wilkinson Co., 
Wilson, Ww eee 
Wolverine Motor W orks. 
Worcester Machine Screw Co. 
Worthington, Henry R. 
Wyke & Co., J.... 
Wyman & Gordon 
Young Mfg. Co., W.C 
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Buyers’ Finding List. 


Adding Machines. 

Grant Calculating Machine Co., Lexington, 

Mass. 

Anti-Friction Metal. 

Passaic Smelting & Refining Co., Passaic, N.J. 
Balls, Steel. 

Cleveland Machine Screw Co., Cleveland, O, 
Belt Dressing. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 
Bench Screws. 

Capital Machine Tool Co., Auburn, N. Y. 
Bicycle Pumps. 

Capital Machine Tool Co., Auburn, N. Y. 
Bicycle Tools. 

Ferracute Machine Co., Bridgeton, N. J. 

Wilkinson Co., The, Chicago, Ill. 
Blowers. 

American Gas Furnace Co., New York. 

Buffalo Forge Co., Buffalo, N. Y. 

Cooke & Co., New York. 

Roots, P. H. & F. M., Connersville, Ind, 

Sturtevant Co., B. F., Boston, Mass. 
Boilers, Steam. 

Orr & Sembower, Inc., Reading, Pa. 

Sterling Co., The, Chicago, III. 

Watts-Campbell Co., Newark, N. J. 

Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 

Acme Machinery Co., Cleveland. O. 

Dawson & Goodwin, Chicago, II1. 

Hill, Clarke & Co., Boston, Mass. 

McCabe, J. J.. New York. 

National fachinery Co., Tiffin, O. 

Pratt & Whitney Co., Hartford, Conn, 

Sellers & Co.. Inc., Wm., Philadelphia, Pa. 

Strelinger & Co , Chas. A., Detroit, Mich, 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Ca. Greenfield, Mass. 
Books, Technical. 

Audel & Co., Theo., New York. 

Baird & Co., ert Carey, Philadelphia, Pa. 

Grant, Geo. B., Lexington, Mass. 

Henley & Co., Norman W., New York. 

Open Court Publishing Co., Chicago, Iil. 

Practical Publishing Co., East Orange, N. J. 

Strelinger & Co., Chas. A., Detroit, Mich. 

Wiley & Sons, John, New York. 
Roring Mills. 

Betts Machine Co., Wilmington, Del. 
Bushings. 

New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 

Brown & Sharpe Mfg. Co., Providence, R. I. 

Standard Tool Co., Athol, Mass. 

Starrett, L. S., Athol, Mass, 

Strelinger & Co., Chas. A., Detroit, Mich. 

Wilkinson & Co., A. J., Boston, Mass. 
Castings, Iron. 

Builders Iron Foundry, Providence, R. I. 

Burr & Houston Co., Brooklyn, N. Y. 

Leland & Faulconer Mfg. Co., Detroit, Mich, 

Shriver & Co., T., New York. 
Castings, Steel. 

Johnson Co., The, Johnstown, Pa. 
Centering Drill. 

Slocomb & Co., J. T., Providence, R. I. 
Chucks, Drill. 

Almond, T. R., Brooklyn, N. Y. 

Cushman Chuck Co. Hartford, Conn, 

Dawson & Goodwin, Chic ago, Ill. 

Hoggson & Pettis Mfg. Co., New Haven, Conn, 

Horton & Son Co., E., Windsor Locks, Conn. 

Morse Twist Drill & Machine Co., New Bed- 

ford, Mass. 

Oneida Mfg. Chnck Co, Sag — ie RR 

Pratt Chuck Co., C lay ville, N } 

Skinner Chuck c o., New Britain, Conn, 

Trump Bros. Machine Co., Wilmington, Del. 

Wiley & Russell Mfg. Co., Gree nfield, Mass. 

Whiton Machine Co., E., New London, 


Conn, 
Chucks, Lathe. 
Cushman Chuck Co., Hartford, Conn, 
Dawson & Goodwin, Chicago, IIL. 
Hoggson & Pettis Mfg. Co., New Haven, 
Conn. 
Horton & Son Co., E., Windsor Locks, Conn. 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co. Hartford, Cc onn, 
Pratt Chuck Co., C layv ille, N. 
Skinner Chuck Co., New Britain, Conn, 
Whiton Machine Co., D. E., New London, 
Conn. 
Clutches, Friction. 
Brown, A. & F.. New York. 
Evans Friction Cone Co., Boston, Mass. 
New Haven Mfg. Co., New Haven, Conn. 
Computers. 
Cox Computer Co., New York, 
Condensers. 
Conover Mfg. Co., New York. 
Worthington, Henry R. , Brooklyn, N. Y, 
Counting Machines. 
Durant, W. N., Milwaukee, Wis. 
Oranes. 
Harrington, Son & Co., E., Philadelphia, Pa, 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


Continued on page 31. 
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80 Nassau Street, - - 


. Churchill & Co., L 





March 12, 18906. 


AMERICAN GAS FURNACE 6O., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


CATALOCUES ON APPLICATION. 


NEW YORK. 


eg a gt . 
Cross Street, Finsbury, 


London, E. ©., England. 





KES IMPROVED END GRADUATED 
yt HARDENED MACHINISTSSCALES 


SEND FOR DISCRIPTIVE LIS 
J.WYKE &CO MFAS oF MACHINIST 








Foot-power 
Star+# Screw Cutting 
Automatic 
Lathes Cross Feed 
9 and 12 inch Swing. 
New Designs. Novel Features 
Send for Catalo.ue B. 


SENECA FALLS MFG. COMPAN} 
687 Water St,, Seneca Falls, N. Y. 





PER GALLON witl cover the expense of making A Perfect Sub- 
ONE stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Punching, Planing or Milling Iron or Steel, by leading machinists. 


CENT 


THE PEERLESS DRILLING COMPOUND is guaranteed not to 


rust, gum or clog machinery or to injure the hands, and is shipped 
on trial, without expense, to responsible parties. Send for our ‘‘ Yard of Un- 
solicited Testimonials ’’ and further particulars. 


Address, THE PEERLESS DRILLING 


COMPOUND CO., 


850-852 GENESEE ST., UTICA, N. Y. 





ay: $ Drop Hammers, Presses, 


\ (p Special Mach’y Dies. 
(1? 





THE STILES & FLADD 
PRESS CO., 


Me WATERTOWN, N.Y. 


Seeseseeeeeeooee 








Cocccccccccoocs 


POCOOOSOSCO 





Straight or Taper Shank 


H | d DRILLS 
() 6s TRUMP. CHUCK ” 
No 


-1,%” No.2,%” No. 3, 3%” 


TRUMP BROS. MACHINE CO., Mirs. 
WILMINGTON, DEL., U. S. A 
For sale by Chas. Churchill & Co., Limited, London, England. 

















BICYCLE PUMPS, 
VISES, 
JACK SCREWS, 
BENCH SCREWS. 


Send for Catalogue * B.” 


NEW LINE OF ENGINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS., U. S. A. 














CAPITAL MACHINE TOOL CO., Auburn, N.Y. 
LO () for illustration in a 
coming issue of the 


AMERICAN MACHINIST of our 


MULTIPLE 
SPINDLE LATHE 


for MANUFACTURING OPERATIONS. 


Correspondence solicited. 


WAGNER & ANDREAS, 
LEIPZIG, GERMANY. 











=MILLING-CUTTERS; 
TN VARI Tl 


WAN ah Week ete a) at 


wis ERLAND SEN- 


72 “CENTRE RESTA 


-SEND F R- 


j pete St., 
Brooklyn, N. Y. 

96 W. Wash’n 

St., Chicago. 
PRESSES, 


For Bicycle, 
Electrical and 
all Sheet 
Metal Work. 


Owners of 
The STILES 
& PARKER 
PRESS CO. 
































